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RADIAL EXPANSION OF TUBULAR MEMBERS 

Cross Reference To Related Applications 
This application daims the benefit of the Tiling date of U.S. provisional patent 
appticatiori serfal number 60/212.359, attorney docket number 25791.38, filed on 
5 June 19, 2000, the disclosure df which is incorporated herein by reference, 

This application is a continuation-in-part of the folbwing co-pending patent 
applications: (1 ) U.S. utility patent appiicatton serial no. 09/454,139, attorney dodcet 
no.. 25791.3.02, filed on 12/3/1999, which daimed the beriefit of the filing date of 
U.S. provisional patent application no. 60/111,293, attorney docket no. 25791.3. 

10 filed on 12/7/1998; (2) U.S. utility patent applteation serial no. 09/510.913. attorney 
docket no. 25791.7.02, filed on 2/23/2000, whteh daimed the benefit of the filing 
date of U.S. provisional appDcatkm no. 60/121.702, filed on 2/25/1999; (3) U.S. 
. utility patent appiicatton sertal no. 09/502,350, attorney docket no. 25791.8.02, filed 
on 2/10/2000, which daimed the benefit of the filing date of U.S.. provisional 

15 application no. 60/119,611. attorney docket no. 25791.8; (4) U.S. utility patent 
appiicatton serial no. 09/440,338, attorney docket no. 25791.9.02. filed on 
11/15/1999, whteh daimed the benefit of the filing date of U.S. provisional 
appiicatton no. 60/108,558, attorney docket no. 25791.9, filed on 11/16.1998; (5) 
U.S. provistonal patent appiicatton no. 60/183,546. filed on 2/18/2000; (6) U.S. utility 

20 patent application no. 09/523,460, attorney docket no. 25791.11.02, filed on 
3/10/2000, which daimed the benefit of ttie filing date of U.S. provistonal application 
no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent application no. 09/512,895, 
attomey docket no. 25791.12.02, filed on 2/24/2000, which daimed the benefit of 
the filing dates of U.S. provisional application no. 60/121,841, attomey docket no. 

25 25791.12, fited on 2/26/1999 and U.S. provistonal appltoation no. 60/154.047. 
attomey docket no. 25791.29, filed on 9/16/1999; (8) U.S. utility appiicatton no. 
09/511,941, attomey docket no. 25791.16.02, fltod on 2/24/2000. which daimed ttte 
benefit of ttie filing date of U.S. provisional serial no. 60/121,907, attomey docket 
no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent application no. 09/588,946, 

30 attomey docket no. 25791.17.02, filed on 6/7/2000, whteh claimed tt)e benefit of the 
filing date of U.S. phivistonal patent application serial no. 60/137,998. attomey 
docket no. 25791.17, filed on 6/7/1999; and (10) U.S. utility patent application no. 
09/559.122, attomey docket no. 25791.23.02. fited on 4/26/2000, which daimed ttie 
benefit of ttie filing date of U.S. provistonal appltoation no. 60/131,106, attomey 
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docket no. 25791.23, filed on 4/26/1999. Applicants inoorporata by reference the 
disclosures of these.applicatlons. 

This appBcation related to the foDowhig co-pending patent applications: 
. (11) U.S. provisional application no. 60/146,203, attorney dodcet no. 25701.25, filed 
5 . on 7/29/1999; (12) U.S. provisiona! application no. 60/143,039. attorney dodcet no. 
25791.26, filed on 7/9/1999; (13) U.S. providonal patent application serial no. 
60/182.671. attorney dodcet no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application ru>. 60/159.039, attorney dodcet no. 25791.36, filed on 10/12.1999; (15) 
U.S. provteional patent application no. 60/159,033, attorney dodcet no. 25791.37, 

10 filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228, 
attorney dodcet no. 25791.39, filed on 11/12/1999. Applicants incorporate by 
reference ttie disclosures of these applicatfons. 

Badcground of the invention 
This invention relates generally to wellbore casings, and in particular to 

1 5 wellbore casings that are formed using expandable tubular members. 

Conventionally, when a wellbore is created, a number of casings are 
installed In ttie borehole to prevent cottapse of ttie borehole wall and to prevent 
undesired outflow of drilling fluid into the formation or inflow of fluid from ttie 
formation into the borehole. The borehole is drilled in intervals whereby a casing 

20 which is to be installed in a lower borehole interval Is lowered through a previously 
installed casing of an upper borehole Interval, fis a consequence of this procedure 
the casing of the lower Interval Is of smaller diameter thari the casing of the upper 
interval. Thus, the casings are in a nested anrangement with casing diametere 
decreasing in downward direction. Cement annul! are provided between the outer 

25 siurfaces of Vt\& casings and flie bmhoTe wall to seal the casings from the borehole 
wall. As a consequence of this ne^ed arrangement a relatively large borehote 
diameter Is required at tt)e upper part of ttie wellbore. Such a large borehde 
diameter involves increased costs due to lieavy casing handling equipment, large 
drill bits and Increased volume of drilling fluid and drill cuttings. Moreover, 

30 increased drilling rig time is Involved due to required cement pumping, cement 
hardening, required equipment dianges due to brge variaUons hi hole diameters 
drilled in the course of the well, and ttie large volume of cutttngs drilled and 
removed. 

The present Invention is direded to overcoming one or more of the 
35 limitetions of the existing procedures for forming wellbores. 
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Summary of the Imfenfion 
According to one aspect of the present invention, a method of coupling an 
expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 

5 structure, anchoring the tubular member, to the preexisting structure, axially 
displacing thei expansion cone relative to the tubular member by pulling the 
expansk>n cone through the tubular nrmmber» and lubricating the interface between 
the expansion cone and the tubular member. 

According to another aspect of ttie. present invention, a niethod of coupling a 

10 tubular member to a prieextsting stnjcture is provided that includes positioning the 
tubidar member and an expansion cone within the preexisting structure* anchoring 
the tubular member to the preexisting structure, and axially displacing the e)q>ansion 
cone relative to the tubular member by pulling the expansion cone through the 
tubular member The tubular member Indudes: an annular member, including: a 

15. wall thickness that varies less than about 8 %, a hoop yield strength that varies less 
than about 10 %, Imperfections of less than about 8 % of the wall thidcness, no 
feilure for radial expansions of up to about 30 %, and no nedclng of the wails of the 
annular member for radial expansions of up to atxnit 25%. 

According to another aspect of the present invention, a method of coupling a 

20 tubular member to a preexisting structure is provided that includes injecting a 
lubricating fluid into the.preexisting structure, positioning the tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
the preexisting structure, and axially displacing the expansion cone relative to the 
tubular member by pidSng the expansion cone through the tubular memt>er. 

25 According to another aspect of the present invention, a method of coupling 

an expandable tubular member to a preexisting structure Is provided that Includes 
positioning the expandable tubular rhember and an expansion cone within the 
preexisting structure, ar)chorir)g the expandable tutnjiar member to the preexisting 
structure and iaxially displacing the expansion cone relative to the expandable 

30 tubular memt>er by pulling the expansion oor^ through the expandable tubular 
memt>er. The expandable tubular member includes: a first tubular memt>er, a 
second tubular memt)er, and a threaded connection for coupling the first tubular 
member to the second tubular member. The threaded connection includes: one or 
more sealing members for sealing the interfece between the first and second tubular 

35 members. 
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Aooording to another aspect of the present invention, a method of coupling ^ 
m expandable ti^Hilar mefnt)er to a preexisting stmcture Is provided that includes 
pOMuoniug ihe ejqMnuabie iubuiar member and an expansion cone within the 
preexisting structure, anchoring the expandable tubular member to the preexisting 
5 stmcture. and axially displacbg the expansion, cone relative to the expandable 
tubular member by pulling the expansion cone through the expandable tubular 
member. The expandable tubular member includes a plurality of tubular members 
having threaded portions that are coupled to one another by the process of: coating 
the thn^aded portions of the tubular members with a sealant, coupling the threaded 

1 0 portions of the tubular nf)embers and curing the sealant. 

AcccKding to arK)ther aspect of the present invention, a method of couplirig a 
tubular member to a preexisting structure is pro^^ded that includes positioning the 
tubular member and an expansion cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 

15 cone relative to the tubular member by pulling the expansion cone through the 
expandable tubular member. The tubular member includes: a pair of rings for 
engaging the preexisting structure, and a sealing element positioned between the 
rings for sealing the interface between the tubular member and the preesdsting 
structure. 

20 According to another aspect of the present invention, a method of coupling a 

tubular member to a preexisting structure is provided that Includes positioning th^ 
expandable tubular member and an expansion cone within the preexiisting structure, 
anchoring the expanctable tubular member to the preexisting structure, and axially 
displacing the expansion cone ralative to the expandable tubular member by pulling 

25 the e^qiansion cone through the expandable tubular rneniber. The tubular merhber 
includes one or more slots. 

According to another aspect of the present invention, a method of coupling a 
tubular member to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within the pree}6sting structure. 

30 anchoring the expandable tubular memt>er to the preexisting structure, and axially 
displacing the expand cone relative to the expandable tubular member by pulling 
the expansion cone through the expandable tubular member. The tubular niember 
includes: a first preexpanded portion, an intermediate portion coupled to the first 
preexpanded portion including a sealing element, and a second preexpanded 

35 portion coupled to the intennedlate portion. 



According to another a^d of the present invention, a method of coupling a 
tubular nnember to a preexisting structure is provided that includes positioning the 
expandable tubular member and an expansion cone within me preexisting structure, 
andK>ring the expandable tubular member to the preexisting stnjdure, and axially 

5 dfaH>lacing the expansion cone relative to the expandable tubular member by puffing 
the expansion cone through the expandable tubular member by applying an axial 
force to the expanston cone. The axial force includes: a substantially constant axial 
force, and an increased axial force. 

According to anottier asped of the present Invention, a method of coupling a 

10. tubular member to a preexteting structure is provide that includes positioning the 
tubular member and an exparelon cone within the preexisting structure, anchoring 
the tubular member to the preexisting structure, and axially displacing the expansion 
cone relative to the expandable tubular member by pushing and pulling the 
expansion cone through the expandable tubular member. 

15 According to another aspect of the present inventton, a method of coupling a 

tubular member to a preexisting structure is provided that includes positioning the 
tubular menriber and an expansion cone within the preexistir^ stmdure, anchoring 
the tubular member to the preexisting stnicture, axially displacing the expansion 
cone relative to the tubular member by pulling the expansion cone through ttie 

20 expandable tubular member, and injecting a curable fluidic sealing mat^i betwmn 
the tubular member and the preexisting stntcture prior to axially displacing the 
expansion cone. 

According to another aspect of the present Invention, a method of coupling a 
tubular member to a preexisting stmcture is provided that includes 
25 positioning the tubular member and an expansion cone within the pree}dsting 
structure, anchoring the tubular men^ to the preexisting stmcture tiy increasing 
the size of the expansion cone, ahd axially displacing the expansion cone relative to 
. the tobular member by pulling the expansion cone throii^h the tubular merrtf^r. 

According to another aspect of the present invention, a method of coupling a 
30 tubular meniber to a preexisting struck is provkied that includes positiming the 
tutAilar member and an axpansion cone within the preexisting structure, anchoring 
the tubular member to the praexistir^ structure by heating a portion of the tubular 
member, and axially displacing the expansion cone relative to the tubular member 
by pullir^the expansion cone through the tubular memt)er. 
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Aooording to another aspect of the present invention, a method of coupling 
an expamiable tutHilar memtier to a preexisting structure is provided that includes 
positioning the expandable tubular member, an expansion cone, and an anchoring 
device within the pree)dsting structure, positioning the anchoring device above the 
5 ttcpansion cone, anchoring the expandable tubular member to the preexisting 
structure using the anchoring device, and axially displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
positioning the tubular member and an expansion cone within the preexisting 
10 structure, explosively anchoring the tubular member to the preexisting structure, and 
axiaily displacing the expansion cone relative to Vhe tubular member. 

According to anotiier aspect of the present invention, a method of coupling 
an expandable tutMJiar to a preexisting staicture Is provided that includes fixing the 
position of an expansion cone within the preexisting structure, driving the 
IS expandat>le tubular memt)er onto the expansion cone in a first direction, and axially 
displacing tfie expansion cone in a second direction relative to the expandable 
tubularnnember. The first and second directions are different 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexistir^ structore is provided that includes 
20 placing the expandable tobular, an expansion cone, and a resilient anchor within the 
preexisttng structure, .releasing ttie resilient andhor, and axially displacing the 
expansion cone within the expandable tubular member. 

According to another aspect of the present invention, a method of coupling 
an e)9andable tubular merrtber. to a preexisting structure is provided that .ihdudes 
25 placing the expandable tubular nriember, an expansion cone, and an anchor into the 
preexisting structure, and anchoring the expandable tubular member to ttie 
preexist^ structure by: pivoting one or more engagement elements, and axially 
displacing H)e expansion cone. 

Aocordir)g to anott)er asped of the present invention, a method of coupling 
30 an expandable tubular noember to a preexisting structure is (mvided that includes 
placfafig the expandable tutuilar member and an expansion cone into the preexteting 
structure, placing a quantity of a fluidlc material onto the e)q>andable tubular 
member to anchor the expandable tobular member to the preexteting structore, and 
axially displacing the expansion cone. 
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Aooording to another aspect <rf the present invention, a nnethod of coupling 
an expandable tut)ular memk)er to a preexisting stnicture is provicted that includes 
posltN>nlng the expandable tubular member and an expansion cone into the 
preexisting structure, anchoririg the expandable tubular member to the preexisting 

5 strycture by injecting a quantity of a hardenable fluidic material into the preexisting 
structure, at least partially curing the hardenable fluidic sealing materiai, and axlally 
displacing the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 

10 piecing the expandable tubidar member and an expansion cone within the 
pree)dsting structiffe and applying an a)dial force to the expandable tubular mem'oer 
in a downward direction. 

According to another aspect of the present invention, a method of coiq>ling 
an expandable tubular member to a pree)dsting structure is provided that Includes 

15 plactng the expandable tubular member and an expansion cone witMn the 
preexisting stmcture, injecting a quantity of a first fluktic material having a first 
density into the region of the preexisting stnicture outside of the etxpandable tubular 
member, and Injecting a quantity of a second fluidic material ha^g a second 
der^ Into a portion of the expandable tubular member below the expansion cone. 

20 The second density is greater than the first density. 

According to another aspect of the present invention, a method of coupling 
an expandable tubular member to a preexisting structure is provided that includes 
placing the expandable tubular member and an expansion cone into the preexisting 
stnicture, anchoring the expandable tubular member to the preexisttng stnicture, 

25 applying an axial ft>roe to the expansion cone, and pressurizing an interkxr portim of 
the expand2d)le tubular rnember betow the expansion cone. 

According to another aspect of the present invention, a method of coupling 
an expandable fibular member to a preexisting structure is provided that includes 
placing the expandable tubular member arKi an expansion cone into the preexisting 

30 stmcture and applying an axid! force to the expandable tubular member. 

According to another aspect of the present invention, an apparatus for 
coupling a tubular member to a pree)dstlng structure is provided ttiat indudes an 
expandable tubular member, an anchoring device adapted to couple the expandable 
tubular member to the preexisting stmcture, and an expansion cone movabiy 

35 coupled to the expandable tubular member , and adapted to radially expand the 
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expand^ie tubular member, including: a housing induding a tapered first end and a 
second end» one or more grooves fonmed in the outer sufMe of the tapered first 
end, and one or more 9am now passages fiuididy coupled to the grooves. 

According to isinother aspect of the present invention, an apparatus for 
5 coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular mmtf)er^ an mchoring de^ce adapted to couple the 
expandable tubular membo' to Ihe preexisting structure, and an expansion cone 
movably coupled to the expandable tutnilar member and adapted to radially expand 
the expandable tubular member. The expandable tubular member includes: an 
10 annular member, having: a wall thickness that varies less than ab(MJt 8 %, a hoop 
yield strength that varies less than about 10 %, imperfections of less than about 8 % 
of tfie wall thickness, no feilure for radial expansk)ns of up to about 30 %. and no 
necking of the walls of the annular member for radial expanstons of up to about 
25%. 

IS According to another aspect of the present inventfon, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provided that 
Includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubi^r member to the preexisting structure, and an expanston cone 
' movably coupled to the expandable tubular merid>er and adapted to radially expand 

20 the expandable tubular rrmnber. The expandable tUbulsu' merrd)er indudes: a first 
tubidar member, a second tubular member, and a threaded connection for coupling 
the first tubular inember to the second tid)ulaf member, the threaded connectton 
iriducHng: one or more seattig members for sealing the interface between the first 
and second tubular members. 

25 ^ According to another aspect of the present irwention, ah apparatus for 
ooi4)fing an expandable tubular member to a preexisting structure provkted that 
includes an expandable tubular memb^^ m anchoring device SKlapted to couple the 
expaiKiabie tubular member to the preexteting structure, and an expansion cone 
movat>ty coupled to the expandable tubuter memt>er and adapted to radially expand 

30 the expandable tubular member. The expandable tubular member indudes: a layer 
of a lubricant coupled to the Interior surfoce of the tubular member. 

According to arK>ther asped of the present inventton, an apparatus for 
coupling an expandable tubular memt>er to a preexisting structure is provMed ttiat 
indudes an expandable tubular member, an anchoring device adapted to couple the 

35 eiqpandable tubular member to ttm preexisting structure, and an expanston cone 
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movabty coupled to the expandable tubular member and adapted to rsKtiaUy expand 
the expandabto tubuter member. The e}iq[)andabla tubular membw* tnciudes: a pair 
of iubiiriar menrcrs having threaded portibns oou{md to one another, and a quamity 
of a sealant within the threaded portions of the tubular members. 

^ AcGordlng.to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting stnicture is provided that 
ir^udes an expandable tubular member, an anchoring device adapted to coiq>le the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandat>le tubular memt>er and adapted to radiadly expand 
the exparxlable tubular member. The expandable tubular menriber includes: a pair 
of rings for engaging the preexisting structure, and a sealing element positioned 
t)etween the rings for sealing the interface t>etween the tubular member and ttie 
preexisting structure. 

According to another aspect of the present inventton, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, ah anchoring device adafrted to couple the 
expandable tubular member to the preexisting structure, and an expansion cone 
movably coupled to the expandable tubular member and adapted .to radially expand 
the expandable tubular memb^. The expandable tubiter menriber includes me or 
nrum slots. 

According to another aspect of the present invention, an apparatus for 
Goupllrig an expandable tubular member to a preexisting structure is provided that 
includes an expandable tubular member, an anchoring device adapted to couple the 
expandable tubular member to the preexisting stnjcture, and an expansion cone 
movably coupled to the expandable tubular menr>ber and adapted to radially expand 
the expandtf>le tubulpr member, the expandabte tubular member includes: a first 
preexpanded portion, an intemnediate portion coupled to the first preexpanded 
portion including a sealing element, and a second preexpanded portioa coupled to 
the intermediate portion. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
includes an exparxlabte tubular memt>er, an anchoring device adapted to couple the 
bxpandable tubular memt>er to the preexisting structure, an expansion cone 
movably coupled to the expandable tubular memt>er and adapted to radially expand 
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the expandable tubular member, and a vaiveable fluid passage coupled to the 
anchoring device. . 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 
5 includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 
expandable tubular member coupled to the expansion cone, and an anchoring 
device coupled to the second support member adapted to couple the expandable 
tubular niember to the preexisting structure. The anchoring device, is positioned 

1 0 above the expanston cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular memt>er to a preexisting structi^e is provided that 
includes a first support member, a second support member coupled to the first 
support member, an expansion cone coupled to the first support member, an 

15 expandabte tubular member coupled to the expansion oone, and an explosive 
anchoring device coupled to the second support member adapted to couple the 
expandable tubular member to the preexisting structure. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular member to a preexisting structure is provided that 

20 includes a support member, an expandable expansion oone coupled to the support 
member, and ah expandafaile tubular member coupled to the expansion cone. 

According to another aspect of the present invenfion, an apparatus ft>r 
coupling an expandable tubular member to a preexisting structure Is provided that 
includes a support member, an dependable expansion cone coupled to the support 

25 member, and an expandable tubular member coupled to the expandable expansion 
cone. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular to a preexisang structure is provkted that includes a 
support member, an expansion oor^e coupled to the support member, an 
30 expandable tubular member coupled to the expansion cone indiKi^ one or more 
shape memory metal inserts, and a heater coupled to the support member in 
opposing relation to the shape memory metal inserts. 

According to another aspect of the present invention, an apparatus for 
coupling an expandable tubular number to a preexisting structure Is provkied that 
35 Includes a support member, an expansion cone coupled to the support member, an 
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expandable tubular member coupled to the expandable expansion cone, and a 
resilient anchor coupled to the expandable tub.ular member. 

According to arother aspect of the present inventton» an expandable tubular 
mend>er Is provided that includes: an expandable tutnjlar body, one or more resilient 
5 panete ocAxpted to the expandat)le tulMJiar body, and a release member releasat^ly 
coupled to the resilient panels adapted to controllably release the resilient panels. 

According to another aspect of the present invention, an apparatus for 
coupfing an expandable tubular member to a preexisting structure Is provided that 
Includes a support nr^ember, an expansion cone coupled to the support member, an 
10 expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular membiar, including: one or wotb spikes 
pivotally coupled to the expandable tubular member for engaging the preexisting 
structure. 

According to another aspect of the present invention, an apparatus for 

15 coupling an exparxlable tubular memt>er to a preexisting structure Is provided that 
includes a support meml)er, an expansion com coupled to the support member, an 
expandable tubular member coupled to the expandable expansion cone, and an 
anchor coupled to the expandable tubular member, Including: one or more petal 
baskets pivotally coupled to the expandable tubular member. 

20 AcconJing to another aspect of the present inventton, an apparatus fbr 

coupling an expandable tubular member to a preexisting structure is provided that 
includes a support member, an expanston cone coupled to the support member, an 
expandable tubular member coupled to the expanskm cone, including: a stotted 
portton provided at one end of the expandable tubular member. 

25 According to another aspect of the present inventton, an apparatus for 

coupling an expandable tubular member to a preexisting structure is provUed that 
includes a si^port member, an expanston cone, an expandable tubular member 
coupled to the expanston cone, a coupling device coupled to the support member 
and an end portion of the expandable tubular member, and 

30 a mass coupled to the end portk>n of the expandable tubular member. The weight 
of the mass is greater than Vr^ yiekJ strength of the expandable tubular member. 

According to another aspect of the present inventton, an apparatus for 
coupling an expandable tubular nf>ember to a pree^osting structure is provMed that 
includes a support memt)er indudir^g a fluid passage, an expar^ton cone coupled to 

35 the support member, an expandable tubular member coupled to the expanston 
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cone, a slip joint coupled to the expansion cone, an end plate coupled to the slip 
joint, a fliAd chamk)er coupled to the fluid passage, the fluid chamber defined by the 
interior portion of the expandable tubular member between the e)q)ansion cone and 
the end plate. 

5 According to another aspect of the present invention, a mettKxJ of coupling a 

tubular member to a preextelhg stnicture is provided that includes positioning ttie 
tubular member and an expansion cone v^tMh the preeyisfing structure, axially 
displadng the expansion cone, removing the expansion cone, and applying direct 
radial pressure to the tubular member 

10 According to another aspect of the present invention, an apparatus is 

provided that includes a tubular memt>6r coupled to a preexisting structure. The 
tubular member is coupled to the preexisting stiucture by the process of: 
positioriing the tubular member and an expansion cone within the preexisting 
structure, axially displacing the expar^ion cone, removing the expansion cone, arxl 

15 applying dfrect radial pressure to the tubular member 

Brief Description of tt^ Drawings 
FIG, la is a fragmentary cross-sectional illustration of the placen^nt of ah 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

20 FIG. lb is a fragmentary cross-sectional illustration of the apparatus of FIG. . 

la after anchoring the expandable tubular member of the apparatus to ttie wellbore 
casing. 

FIG. 1c is a fragmentary cross-sectional Uustration of the apparatus of FIG. 
lb after initiating the axial displacement of the expansion cone. 
25 FIG. Id is a fragmentary cross-sectional illustration of the apparatus of FIG. 

lb after Initiating the a)dai displacement of the expansion cone by pulling ori the 
expansion cone and ir^jecting a pressurized fluid below the expansion cone. 

FIG. 1e is a fragmentary cross-sectional illustration of ttie apparatus of FIGS. 
1c and Id after the completion of ttie radial expansion of the expandal)le tutHilar 
30 member. 

FIG. If is a fragmentary cross-sectional lllusti^tion of ttie apparatus of FIG, 
1e after the decoupling of the anchoring device of the apparatus from ttie wellbore 
casing. 
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FIG. 1g is a fragmentary cross-secUonal Uustratton of ttie apparatus of FIG. 
If aAar the removal of the anchoring device of the apparatus from the weilbore 



FIG. 2a is a fragmentary aoss-secUonal illustration of the placement of an 
5 embodiment of an apparatus for mpandiiig a tubular member within a \Mtilbore 
casing and an open hole In a subtenanean formation. 

FIG. 2b Is a fragmentary cross-sectionat illustration of the apparatus of FIG. 
2a aRer anchoring the expandable tubular member of the apparatus to the open 
hole. 

10 FIG. 2c is a fragmentary, cross-sectional jtlustration of the apparatus of FIG. 

2b after initiating the axtai dispiQcement of the expansion cone. 

FIG. 2d is a fragmentary cross-secUonai illustration of the apparatus of FIG. 

2b after initiating the axial displacement of the expansion cone by pulling on the 

expansion cone and also by injectir^ a pressurized fluid below .the expansion cone. 
IS FIG. 2e is a fragmentary cross-sectional illustration of the apparatus of FIGS. 

2c and 2d after the conr9>letion of the radial expansion of the expandable tubular 

member. 

FIG. 21 is a fragmentary cross-sectional illusfratipn of Vhe apparatus of FIG. 
2e after the decoupling (rf the anchoring device of the apparatus from the open hole. 
20 FIG. 3a is a fragmentary cross-sectional iliustration of the placement of an 

embodiment ol an apparatus for expanding a tubular member within a weilbore 
casing. 

FIG. 3b is a fragmentary cross^^ecHonal illustration of the apparatus of FIG. 
3a after anchoring the expandable tubuteu* member of the apparatus to the weilbore 
25 casing. 

FIG. 3c is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
3b.after Initiata'ng the axial displacement of the expansion cone. 

FIG. 3ki is a fragmentary cross-sectbnal illustration of the apparatus of FIG. 
3c after completing the radial expar^ion of ttie expandable tubular member. 
30 FIG. 4 is a fragmentary cross-sectional iUustration of an end)odiment of a 

shock at>sort>ir^ system for use in the apparatus of FIGS. 1 a to 3d. 

FIG. 5 is a cross-sectional illustrafon of an embodiment of a coupling 
anangement for use in the expandable tubular members of the apparatus of FIGS, 
la to 3d. 
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FIG. 6 is a cross-sectional Dlt»tration of an embodimQnt of an expandable ^ 
Uxjiar member having a slotisd lower section for in the apparatus of FIGS, la 
to 3d. ^ 

FIG. 7 is a cross-sectional iiiustration of an embodiment of an expandable 
5 , tubular member hcMng a pre-expanded upper portion for use In the apparatus of ^ 
FIGS, la to 3d. 

FIG. 8 is a cross-sedional illustratton of an embodiment of an expandable 
tubular member having a slotted upper section for use in the apparatus of FIGS, la 
to3d. 

10 FIG. 9 is a graphical illustration of an embodiment of a method of applying an 

axiai force to the expansion cones of the apparatus of FIGS. 1a to 3d. 

FIG. 10a is a fragmentary cross-sectional illi^tration of the placement of an H 
embodiment of an apparatus for expanding a tubular member within a wellbore 
casing. 

15 FIG. 10b is a fragmentary cross-secttcHial illustration of the apparatus of FIG. 

10a during the injection of a non-hardenat)te fluidic material into and out of the 
apparatus. 

FIG. 1 0c Is a fragmentary ooss-sectlonal iiiustration of the apparatus of FIG. 
10b during the injedtion of a harder^ble fluidic sealing material into and out of the 
20 apparatus. ^ 
FIG. lOd is a fragmentary cross-secUonal illustration of the apparatus of FIG. 
10c after the placement of a valve closure elerrient into the valve passage of the ^ 
anchoring device of the apparatus. 

FIG. lOe is a fragmentary cross-secUonal iiiustration of the apparatus of FIG. 
25 lOd after anchoring the expandable tubular member of the apparatus to the wellbora 
casing. 

FIG. 1 0f is a fFE^mentary cross-sectiondi illustration of the apparatus of FIG. 
lOe after initiating the axial displacement of the expansion cone. 

FIG. lOg is a fragnrmntary cn^-sectiorml illustration of the apparatus of FIG. 
30 lOe after Vitiating the axial displac^merit of the expansion cone by pulling on the 
expar^ion cone ar)d Injecting a fXTOSurized fluid belpw the expansion cone. 

FIG. 1 0h is a fragmentary cross-sectional illustration of the apparatira of 
FIGS. Idf and lOg after the completion of the radial expansion of the expandable 
tubular memt>er. 
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FIG. lOi is a fragmentary cross-sectonal Rlustr^^ the apparatus of HG. 
lOh after the decoupling and removal of the anchoring device of the apparatus from 
the welibore casing. 

FIG. 11a is a fragmentary cross-sectional illustratton of an alternative 
5 emt)odiment of an apparatus for coupling an .mpendatrie tubular n)eml)er to a 
preexisting structure. 

FIG. 1 1 b m a fragmentary cross-sectional illi^tration of the apparatus of FIG. 
1 la after anchoring the expandable tubular member of the apparatus to the wellbore 
casing. 

10 FIG. 11c is a fragmentary cross-secfional illustration of the apparatus of FIG. 

lib after initiating the axial dteplacement of the expansion cone. 

FIG. 11d is a fragrmntary cr(»s-sectional illustration of the apparatus of RG. 
11c after stopping the axial, di^lacement df the expansion cone prior to deactivating 
the anchoring device, 

1$ ' FIG. tie is a fragmentary cross-sectional illustration of the apparatus of 

FIGS, lid after deactivating the andKMing device. 

FIG. 11f Is a fragmentary cross-sectional laustraten of the apparatus of FIG. 
lie after Initiating the axial di^lacement of the expansion cone and the deactivated 
anchoring device. 

20 FIG. 1 1g is a fragmentary cross-SMticmil Illustration of the apparatus of FIG. 

1 1f after the corr^^letton of the radial e)qpan8lon of the expandable tubular membef. 
FIG. 12a is a fragmentary cross-sectibnal illustration of an attematlve 

embodiment of an apparatus for coupling an expandable tubular member to a 

preexisting structure positioned within a wellbore. 
25 FIG. 1 2b is a Aagirieritery cross-sectional Illustration of the apparatus of FIG. 

12a after expanding ttie expandable expansion cone in order to anchor the. 

expandable tubular memt)er to the wellbore casing. 

FIG. 12c is a fragmentary crc^s-sectional iiiustration of Vt\e apparatus of FIG. 

12b after initiating the axial displacement of the expandable expansion cone. 
30 Fig. 1 2d is a fragmentery cross-sectional illustration of the apparatus of FIG. 

12cafter completing the radial expansion of the expandable tubular member. 

FIG 13a is a fragmentery cross-sectional illustration of an alternative 

embodiment of an apparatus for coupling ari expandable tubular member to a 

preexisting structure positioned within a welltxra. 
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FIG. 13b Is a ftagmentaiy crossHsedional Hlustralion of the apparatus of FIG! 
13a aftar activating tha shape memory metal inserts in order to anchor the 
mpandabie tubular member to the weiibore casing. 

FIG. 13cls a fragmentary cross-sectional Blustration of the apparatus of FIG. 
5' 13b after initiating the axial displacernent of the expansion cone. 

FIG. 13d is a fragmentary cross-sectional itiustration of the apparatus of FIG. 
1 3c after completing the radial expansion of the expandable tubular member. 

FIG. 14a is a fragmentary cross-sectional illustration of an aKemative 
embodirhent of an apparatus for coupitng an expandable tubular member to a 
10 preexisting structure positioned within a welibore casing. 

FIG. 14b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
14a after coupling the packer to the welibore casing. 

FIG. 14c is a fragmentary cross-sectiondl illustration of the apparatus of FIG. 
14b after lnit»ting the axial displacement of the expandable tubular member towards 
15 ttie expansion cone. 

FIG. 14d is a fragnr>entary cross-sectional itiustration of the apparatus of FIG. 
14c after rcKlially expanding the end of the expandable tubular member onto the 
expansion cone. 

FIG. 14e is a fragmentary cross-secUoiiai illustration of the apparatus of RG. 
20 14d after decoupling the packer from the welibore casing. 

FIG. 14f is a fragmentary cross-sectional illustration of the apparatus of RG. 
14e after inttiating the axial displacement of the expansion cone relative to the 
expandable tubular member. 

FIG. 14g Is a fragmentary cross-sedtonal illustratkm of the completion <rf the 
25 radial expansion of the expandable tubular member. 

FIG. 15a is a fragmentary cross-secifc>nal illustratton of an dtemative 
embodiment of an apparatus for coupling an expandable tubular member to a 
preexisting structure postttoned within a welibore. 

FIG. 15b is a fragmentary cross-sectional illustration of the apparatus of FIG. 
30 15a after coupling the resilient anchor to the welllx>reca8ir^. 

FIG. 15c is a fragmentary cross-sectional illustratkm of the apparatus of FIG. 
1 5b after initiating the a)dal displacement the expansion cone. 

FIG. ISd b a fragmentary cross-sectional illi^tratkxi of the apparatajs erf FIG. 
. 1 5c after completkm of the radial expanston of the expandable tubular member. 



16' 



FIG. 16a is a top view of an embodiment of a resilient anchor for use in the 
apparatus of FIG. 15a. 

FiG. 16b is a top view of the resilient anchor of FiG. 16a after releasing the 
coiled resilient member. 
5 FIG. 17a is a top view of an alternate embodiment of a resilient anchor for 

use in the apparatiffi of FIG. iSa. ' 

FIG. 17b is a top view of the resilient anchor of FIG. 17a after releasing the 
resifient elements. 

FIG. 18a is a fragmentary cros$*se(Aonal top view of an alternate 
1Q embodiment of a resilient anchor for use in the apparatus of FIG. 1 5a. 

FIG. 18b is a fragrmntary cross-sedlonal top view of the resilient anchor of 
FIG. 1 8a after releasing the resilient elements. 

FIG. 19a is an front view of an embodiment of an expandable tubular 
member Including one or more resilient panels. 
15 FiG. 19b is a cross-sectional view of the expandable tubular member of FIG. 

19a. 

FIG. 19c is a bottom view of the expandable tubular member of FIG. 19a. 

FIG. 20a Is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
20 preexisting structure positioned >Mthin a wellbore. 

FIG. 20b Is a fragnnentary cross-sctctional illustration of the, apparatus of FIG. 
20a after coupling the anchor to the wellbore casing. 

FiG. 20c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
20b after initiating the axial displacement of the expansion cone. 
25 FIG. 20d is a fragmentary cross-sectional illustration of the apparatus of FIG. 

20c after completion of the radial expansion of the expandatrfe tubular member. 

FIG. 21a is an illustration off an embodiment of the anchor cf tiie apparatus of 
FIG.20a. 

FIG. 21b is an illustration of the anchor of FIG. 21a aft^ outwardly extending 
30 the splices. 

FIG. 22a is an illustration of an alternative embodiment of the anchor of the 
apparatus of FIG. 20a. 

FIG. 22b is an illustrattcm of the anchor of FIG. 22a after outwardly extending 
the spikes. 
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FIG. 22c is a cross-secfonal illustration of the petals of the anchor of FIG. 

22a. 

FIG. 23a is a fragmentary cross-sectional illustration of an alternative 
embodiment of an apparatus for coupling an expandable tubular member to a 
5 preexisting structure positioned within a welibore. 

FIG. 23b is a fragmentary cros&«ectional illustraUon of the apparati^ of RG- 
20a after tr^ecting a quantity of a hardenable fluidic sealing material into the open 
hole wellbore section proximate the lower section of the expandable tubular 
memi>er. 

10 FIG. 23c is a fragn>entdry cross^-sectional illustration of the apparatus of FIG. 

23b after permitting the hardenabie fluidic sealing material to at least partially cure. 

FIG. 23d is a fragmentary cross-sectionai illustration of the apparatus of FIG. 
23c after initiating the axial displacement of the expansion cone. 

FIG. 23e is a fragmentary cross-sectional illustration of the apparatus of FIG. 
1Sl 23d after completion of the radial expansion of the expandable tubular member. 

FIG. 24a is a fragmentary cross-sectionat illustration of an alternative 
embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure posifibned within a wellbore casing and an open 
hole wellbore section. 

20 FIG. 24b is a fragmentary cross-sectional iiiustration of the apparatus of FIG. 

24a after releasing the padcer. 

RG. 24c Is a fragmentary cross-sectionai illustration of the apparatus of FIG.. 
24b after extruding the expandable tubular member off of the expansion cone. 

FIG. 25a is a fragmentary cross-secHor^al^ illustration of . an alternative 
25 embodiment of an apparatus and method for coupling an expandable tubular 
member to a preexisting structure positioned within a wellbore casing and an open 
hole wein)ore section^ 

RG. 25b is a fragmentary cross-sectional illustration of tlie apparatus df FIG. 
25a after injecting a quantity of a fluidic material . into the expandable tubular 
30 member having a higher density than the fluid within the preexisting structure 
outside of ttie expandable. tubular member 

FIG. 25c is a fragmentary cross-sectional illustration of the apparatus of FIG. 
2Sb after extrudbig the expandable tubular memb^ off of the expansion cone. 
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R& 26a Is a fragmentary cross-sectional illustraHon of an alteniative 
embodiment of an apparatus and mettNxl for coupling an expandat)le tubular 
member to a preexteUng stnjpture. 

FIG. 26b IS a fragmentaiy cross-sedionai illustration cS tlte apparatus of FIG. 
5 26a after the initiation of the radial expansion process. 

FIG. 26c is a fragmmtary cross-secUonal illustration of the completion of the 
radial e)q}ansion process using the apparatus of FIG. 26b. 

FIG. 27 is a flow chart illustration of a preferred embodiment of a method of 
coupling an expandable tubular to a preexisting structure. 
10 FIG. 28 is a cro$s-sectional illustration of an expandable tubular coupled to a 

preextstirig structure using an expansion cone. 

FIG. 29 is a cross-sectional illustration of ttie subsequent application of radial 
pressure to the expandable tubulv- member of FIG. 28. 

Detailed Description 

15 A method and apparatus for coupling tubular members to a preexisting 

structure is provided. In a preferred embodiment, the tubular members are coupled 
to the pree^dsting strudune by radially expanding the tubular members into contact 
with the preexisting structure. In a preferred embodiment, the tubular members are 
radially expanded by anchoring one end of the tubular membm to the preexisting 

20 structure and then pulling an expamion cone through the tubular members. In this 
manner, the tubular members are radially expanded and coupled to the preexisting 
structure. 

Referring initially to FIGS, la, lb, 1c, Id, 1e, If and 1g, a prefiened 
en^iment of a method and apparatus for coupling an expandable tubular member 
25 to a preexisting structure wHI be described. Referring to Fig. la. a welibore casing 
100 is positioned within a subtenanean fonnation 105. The welibore casing 100 
may be positioned in any orientation from the vertical directton to the tx>rizontal 
direction. The welibore casirtg 100 further includes one or more opening 110 that 
may have been the result of unlntenticxial damage to the welibore casing 100» or 
30 due to a prior perforation or fracturing operation performed upon the surrounding 
subtenBnean fonnation 105. As win be recognized by persons having ordinary skill 
in the art, the openings 1 10 can adversely affect the subsequent operation and use 
of the welibore casing 100 unl^ they are sealed off. 

In a preferred embocfiment, an apparatus 115 is utilized to seal off the 
35 openings 110 in me wellbcm casing 100. More generally, Vhe apparatus 115 
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preferably utflized to form or repair wellbore casings, pipelines, or structural 
supports. 

Trte apparatus 1 15 preiiBrabiy tndudes a first support meirmer 120, a second 
S(Q>port member 125, an expansion cone 130, an anchoring devtoe 135. and 
5 expandatte tubular nieniiber 140, and one CN^fiiors sealing 

The first support member 120 Is preferably adapted to be coupled to a 
surface location. The first support member 120 is firther coupled to the anchorbtg 
device 135. The first support member 120 is preferably adapted to convey 
(pressurized fiuidic materials and/or electrical currmt and/or cormnunication signals/ 
10. firom a surface location to the anchoring device 135. The first support member 120 
may, for example, be conventionai commerciaily availatte sDck wire, braided v^re, 
coiled tubing, or drilling stock material. 

The secorKJ support member 125 is preferably adapted to be coupled to a 
surface location. The Mcond support member 125 is further coupled to the 
15 expansion cone 130. The second support member 125 is preferably adapted to 
pennit the expansion cone 130 to be a)dally displaced relative to the first support 
merrter 120. The seomd support member 125 may, for example, be conventional 
commercially available slick wire. braMed wire, coiled tubing, or drilling stock 
material. 

20 The expansbn cone 13Q is coupled to the second support memt)er 125. The 

expamion cone 130 is preferably adapted to radially expand the expandable tubular 
member 140 when the expanston cone 130 is axially displaced relative to the 
expandable tubular member 140. In a praferrMl embodiment, the expansion cone 
130 is provided substantially as disck)sed in one or nfK)re of the following: (1) U.S. 

25 utility patent application serial no. 09/454,139. attorney docket no. 25791.3.02. filed 
on 12/3/1999. which claimed the benefit of the filbig date of U.S. provisfcxial patmt 
application no. 60/111,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
. utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of ttie filing date of U.S. provisional 

30 application no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. whfch 
claimed the benefit of ttte filing date of U.S. provbtonal appGcatk>n no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utRity patent applicatton serial no. 09/440.3%, 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed the benefit of 

35 the filing date of U.S. provisional applicatton no. 60/108,558, attorn^ docket no. 
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2S791.9. filed on 11/16.1998; <5) U.S. provisional patent application no. 60/183.546. 
filed on 2/180000: (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. Mtich daimed the benefit of the fning date of 
U.S. provisional appHdation no. 60/124.042. filed on 3/11/1999; (7) U.S. utiiity patent 

5 application no. 00/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
wNdi claimed the benefit of Vn» filing dates of U.S. provisional application no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
appUcation no. 60/154.047. attorney docket no. 25791.29, filed on 9/16/1999: (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 

10 2/24/2000. which claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utmty patent 
appication no. 09/588.946. attorney docket no. 2^791.17.02, filed on June 7. 2000, 
vvhich claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

15 utility patent application no. 09/559,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, whkh claimed the ben^ of the filing date of U.S. provisionai apprication 
no. 60/131.^106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal appPcatton na 60/146.203. attorn^ docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal applicatkm no. 60/143.039. attorney docket no. 

20 25791.26. filed on 7/9/1999; (13) U.S^ provistonal patent application serial na 
60/162,671, attorney docket no. 25791.27. fited on 11/1/1999; (14) U.S^ provisional 
applteatkm no.. 60/1 59.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent appUcation no. 60/159.033. attorney dockM no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent api^Udn no. ^0/165.228. 

25 attorney ck)cfcet no. 25791.39. fited on 11/12/1999. the disdosures of which are 
Incorporated herdn by reliBrenoe. 

The anchoring devtee 135 Is coupled to the first support member 120. The 
anchoring device 135 Is preferably adapted to be controliably coupled to the 
expandable tubular member 140 and the weflbore casing 100. In this manner, the 

30 anchoring device 135 preferably controliably anchors the expandabte tubular 
memb^ 140 to the wellbore casing 100 to facBitato the radial expanston of the 
expandable tubular member 140 by the axial displacement of the expansion cone 
130. In a prefen«d embodiment, the anchoring device 135 includes one or more 
expandable elements 150 that are adapted to controliably extend from the body of 

35 the anchoring devtoe 135 to engage both the expandabte tubular member 140 and 
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the wellbore casing 100. In a preferred enrd>odiment, the expandable elemenis 150 
are actuated using fluidte pressure. In a preferred emtiodiment, the anchoring 
device 135 is any one of the hydraulicalty actuated packere convnercially available 
from HalHburton Energy Services or Baker-Hughes; 
5 The expandable tubular member 140 Is removably coupled to the expansion 

cone 130. The expandable tubular nnenfd>er 140 is further preferably adapted to be 
removably coupled to the expandable element 150 of the anchoring device 135. In 
a preferred erribodiment, the expandable tubular member 140 includes one or mom 
andhonng windows 155 for permitting the expandable elenrients 150 (rf the 

10 anchoring device 135 to engage the weltbore casing 100 and the expahdable 
tubular m^ber 140. 

In a preferred embodiment, the expandable tubular member 140 further 
includes a lower section 160, an intermediate section 165, and an upper section 
170. In a preferred emt)odiment, the lower section 160 includes the anchoring 

15 windows 155 in order to provide anchoring at an end portion of the expandable 
tubular member 140. In a preferred embodiment, the wall thickness of ttie tower and 
intermediate secttons, 160 and 165, are less than the wall thickness of the upper 
secfon 170 in order to optimally couple the radiaHy expanded portion of the 
expandable tubular member 140 to the welltxxB casing 100. 

20 In a preferred embodiment, the expandable tubular member 140 is further 

provided substantially as (disctosed in one or more of the fioltowing: (1) U.S. utility 
patent appiicatton serial no. 09^154,130, attorney docket no. 25791.3.02, filed on 
12/3/1999, whteh claimed the benefit of the filing date of U.S. previsional patent 
appBcation no. 60/1 11^3, attorney docket no. 25791.3. fHed on 12/7/1996; (2) U.S. 

25 utility patent application serial no. 09/510,913, attorney docket ha 25791.7.02, filed 
on 2/23/2000, which claimed the benefit of the filing date of U.S. provistonal 
appBcaUon no. 60/121,702, filed on 2/25/1999; (3) U.S. utiltty patent appitoation' 
serial no. 09/502,350. attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 

30 attorney docket no. 25791 .6; (4) U.S. utility patent appiicatton serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1909. which claimed \he benefit of 
the fiiir^g date of U.S. provisional application no. 60/108.558, attorney docket no. 
^791 .9, filed on 1 1/16.1998; (5) U.S. provistonal patent appiicatton no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460. attorney docket 

35 no. 25791.11.02, filed on 3/10/2000. v^ich claimed, the benefit of the filing date erf 
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U.S. provisional application no. 60/124.042, filed on 3/11/1909; (7) O.S. utUity patent 
application no. 09/512,805. attorney docket rio. 25791.12.02. filed on 2/24/2000, 
which dcdmed the.i)enefit of the fifing dates of U.S. provisional appocation no. 
60/121.841. attorney docket no. 25791.12. filed on 2/28/1099 and U.S. provisional 

5. appOcation no.. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. 25791.16.02. filad on 
2/24/2000. which claimed the benefit of the filing date of U.S. provteional serial no. 
60/121.907. attorney docket no. 25791 !16. filed on 2/26/1999; (9) U.S. utility patent 
appHcation no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000. 

10 which claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559.122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the benefit (rf the firing date of U.S. pnsvisional application 
no. 60/131,106, attorney docket no. 25791.23. fijed on 4/26/1999; (11) U.S. 

15 provistonal application no. 60/146,203, attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791 .26. 'filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. .provisk>nal 
. appDcation no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 

20 U.S. provisiorad patent applicatton no. 60/159,033, attorney docket no. 25791.37. 
filed on 10/12/1999: and (16) U.S. provistonal patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. ttte dtectosures of which are 
incorporated herein by reference. 

The sealing members 145 are coupled to ttie outer surface of the upper 

25 portion 170 of ttie ocpandable tubular member 140. The sealing members 145 are 
preferably adapted to erigage and fluidtely seal the interface between ttie radially 
expanded eiqpandable tubular member 140 and ttie wellbore casing 100. In a 
preferred embodiment ttte apparatus 115 includes a plurality of sealing members 
145. In a preferred embodiment, ttie sealing members 1^ surround and Isolate ttie 

30 operring 110. 

As illustrated in FIO. ik,the apparatus 115 s preferably positioned wittiin ttie 
wellbore casing 100 witti ttie expandable tubular member 140 positioned In 
opposing relation to ttie opening 110. In a pr^erred embodiment, ttie apparatus 
115 includes a plurality of sealing members 145 ttiat are positioned above and 
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below the opening 110. In this manner, the radial expansion of the expandable 
tubular mend>er 140 optimally fiuidiciy isolates the opening 110. 

As inustrated in fig. lb. the apparatus 115 is then anchoied to ttie welibore 
ca^ 100 using the anchoring device 135. In a preferred embodbnent, the 
anchorbig device 135 is pressurized and the expandable element 150 is extended 
from the anchoring device 135 through the corresponding anchoring window 155 in 
the expandable tubular member 140 into tntimate contact with the wellbore casing 
100. In this manner, ttie lower sectk>h 160 (rf the expandable tubular menibe^ 
removably coupled to the wettbore casing 1 00. 

in an attemative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 140 and the wellbore casing 100. The compressible cement and/or epoxy. 
is then pemnitted to at least partially cure prior to the initiation of ttie radial expansion 
process, in this manner, an annular structural support and fluidic seal is provided 
around the tubular member 140. 

As illustrated in FIG. 1c. the expansion cone 130 is ttien axially displaced by 
applying an axial force to the second support member 125. In a preferred 
embodiment, the axial displaoement of the expansion cone 130 radially expands the 
expandable tubular mernber 140 into intimate contact witti the walls of the weUbore 
casing 100. 

In an aKemattve embtidlmeht, as illustrated in FIG. Id, the axial 
displaoement of the expansion cone 130 is enhanced by injecting a pressurized 
fiuidic material into the annular spaoe between the first support member 120 and the 
second support member 125. In this manner, an upward axial force is applied to the 
lower anriular face of ttie expansion cone 130 using ttie pressurized fluidic material. 
In this mannw, a temporary need for increased axial force during the radial 
expansion process can be easily sattefied. 

As illustrated in FIGS. 1e. If. and 1g. after the expandable tubular member 
140 has been radially expanded by the axial displacement of the expansion cone 
130. the first support member 120 and the anchoring device 135 are preferably 
removed from expandable tubular member 140 by de-pressurizing the anchoring 
device 135 and ttien lifting the first support member 120 and anchoring device 135 
from ttie wellbore casing 100. 

As illustrated in FIG. 1g, in a preferred embodiment, the opening 110 in ttie 
weffi>ore casing 100 is sealed off by ttie radially expanded tubular member 140. In 
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this manner, repairs to the weGbore casing 100 are optimally provided. More 
generaity, the apparatus 115 is used to mpBk or form weiibore casings, p^lines, 



la wMUl en a«J|/|AJi 19. 

Referring to FIGS. 2a, 2c 2d, 2e and 2f, an alternative emtxxliment of a 
5 method aixl apparati^ for coupling an expandable tubular member to a preexFsUng 
structure will be described. Referring to Fig. 2a, a weiibore casing 200 and an open 
hole weiibore sectibn 205 are positioned within a subterranean formation 210. The 
weiibore casing 200 and the ppen hole weiibore section 205 may be positioned in 
any orientation from the vertical direction to the horizontal direction. 

10 In a preferred embodiment, an apparatus 215 is utilized to couple an 

expandable tubuiar member to an end portion of the weiibore casing 200. In this 
manner, the open hole weiibore section 205 is provided with a cased portion. More 
generally, the apparatus 215 is preferably utilized to form or repair weiibore casings, 
pipefines, or structural supports. 

15 The apparatus ?15 preferably includes a first support member 220, a second 

support rnember 225, an expansion cone 230, an anchoring device 235, an 
expandable tubular member 240, one or more i4)per sealir^ members 245, one or 
more lower sealing members 250, and a flexible coupling element 255. 

The first support member 220 is. preferably adapted to be ooupied to a 

20 surface location. The first support mentf)er 220 is further ooupied to the anchoring 
device 235. The fir^ support nrmnber 220 is preferably adapted to cmvey 
pressurized fluldic materials and/or electrical current and/or communication senate 
from a surtace location to the anchoring device 235. The first support member 220 
may, for example, be conventional oommerdaily available slick wire, braided wire, 

25 coiled tubing, or drilling stock material. 

The second support member 225 is preferably adapted to be coupled to a 
surfeoe locatton. The second support member 225 is further coupled to the 
expanston cone 230. The second support member 225 is preferably adapted to 
permit the expansion cone 230 to be axially dteplaced relative to the first support 

30 member 220. The second support member 225 may. for example, be conventional 
oonrnerdalty available slick wire, brakied wire, coiled tubing, or drilling stock 
material. 

In an alternative embodiment, the support member 220 is telesoopteally 
coupled to the support member 225, arui the support member 225 is coupled to a 
35 eurfece support structure. 
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The expansicm cone 230 is coupled to the second support men^ The 
expansion cone 230 is preferably adapted to^ radiaOy eicpand the expandable tubular 
member 240 when the expansion oone 230 is axiaily displaced relative to the 
expandable tubular member 240. In a preferred embodiment, the expansion oone 
5 230 is provided substantialiy as disdqeed in one or more of the fbPowing: (1) U.S. 
utHtty patent application serial no. 09^454.139, attom^ docket no. 25791.3.02. filed 
on 12/3/1999, which claimed Ihe benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docl«t no. 25791.3, filed on 1^/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attorney dodwt no. 25791.7>02, filed 

10 on 2/23/2000. which claimed the benefit of the fifing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney dodiet no. 25791.8.02. filed on 2/10/2000. which 
claimed the t)enefit of the filing (ferte erf U.S. provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. (»/440.338. 

15 attorney docket no. 25791.9.02. filed on 11/15/1999, which daimed the benefit of 
the filing date of U.S. provisional applkxitkm no. 60/108.558, attomey docket no.. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent appHcatfon no. 60/183,546. 
filed on 2/18/2000; (6) U.S. utility patent 8«)plication no. 09/523,460, attomey docket 
no. 25791.1 1.02, fBed on 3/10/2000. which claimed the benefit of the filing date of 

20 U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
appUcatlon no. 09/512.895. attomey docket no. 2S791.1Z02. filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. proviskNial appiicatton no. 
60/121.841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. pioviskmal 
apptteation no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 

25 U.S. uUllty appltoatlon no. 09/511,941. attomey docket no. 25791.16.02, filed on 
2/24/2000. whteh claimed the benefit of the filing date of U.S. provisional serial no. 
60/121 ,907< attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appycatkm no. 09/588.946. attc^y docket no. 25791.17.02. filed oh June 7, 2000, 
which claimed the benefit of the filing date of U.S. provistonal patent appllcatton, 

30 serial no. 60/137,998, attorney docket no. 25791.17. fitod on 6/7/1999; (10) U.S. 
utility patent appiicatkm no. 09^.122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which daimed the benefit of the filing date of U.S. proviskNial applicatton 
no. 60/131.106. attomey docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provfetonal application no. 60/146,203. attomey docket no. 25791.25, filed on 

35 7/29/1999; (12) U.S. provisional applicatton no. 60/143,039, attomey docket no. 
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25791.28. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999: (14) U.S. provisional 
appicatlon no. BW159.03B, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. proviskMial patent appiicatnn no. 60/159.033, atlonney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. proviskmal patent appikstkm no. 60/165.228, 
attorney docket no. 25791.39. filed on 11/12/1999, the disckMures of whteh are 
incorporated herein by reference. 

The anchoring device 235 Is coupled to the first support rhember 220. The 
anchoring device 235 is preferably adapted to be controllably coupled to the 
expandable tubular member 240 and the open hole wellbore section 205. In tMs 
manner, the anchoring device 235 preferably oontrollably anchors the expandable 
tubular member 240 to the open hole wellbore sectton 205 to facilitate the radial 
expansion of the expandable tubular member 24a by the a)dal displacement of the 
expansion cone 230. In a prsfecred embodiment, the anchoring devtee 235 includes 
one or more expandable elements 260 that are adapted to controilabiy extend from 
the body of the anchoring device 235 to engage both the flexible coupling element 
255 and the open hole weBbore sectton 205. In a preferred embodiment, the 
expandable elements 260 an actuated fluUic pressure. In a prefened 
embodiment, the anchoring device 235 is any one of the hydrauiically actdated 
packers commercially avaHabto from Halliburton Energy Sen/ices or Baker-Hughes. 

The expandable tubular member 240 is removably coupled to the expansion 
cone 230. The expandal>le tubular member 240 is further preferably coupled to the 
flexible coupling element 

In a preened embodiment, the expandable tubular member 240 further 
Includes a tower sectton 265. an intennediato sectton 270. and an upper sectton 
275. In a preferred embodiment^ the tower sectton 265 is coupled to the flexibte 
coupling element 255 in order to provtoe anchoring at an end portion of the 
expandable tubular member 240. In a preferred embodiment, the wall thtekness of 
the tower and intermediate sedtons, 265 and 270, are less than the wall thickness of 
the upper sedkvi 275 In order to optimally couple the radially expanded portton of 
the expandabto tubular member 240 to the weljbore casing 200 and the opm hoto 
wellbore sectton 205. 

In a preferred embodiment, the oqwindabie tubular member 240 is further 
provUed substantially as dtectosed in one or more of the follovirfng: (1) U.S. utility 
patent appHcatton serial no. 09/454,139, attorney docket no. 25791.3.02. fited on 
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120/1999. which claimed the benefit of the filing date of U.S, provisional patent 
appUcation no. 60/111.293, attorney docket no. 25791.3. filed On 12/7/1998; (2) U.S. 
uiimy paieni appucanon sedai no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, whk:h claimed the benefH of the filing date of U.S. provistonai 
5 appfication no. 60/121.702. filed on 2/2S/1 999: (3) U.S. utility patent applicatton 
serial no. 09/502.350, attorney docket no; 25791.8.02. filed on 2/10/2000. which 
dahned the benefit of the filing date of U.S. provietonal applteation no. 60/119,611. 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
atlbmey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
10 the filing date of U.S. provisional applicatkm no. 60/108.568, attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatmn no. 60/183.546. 
fBed on 2/18/2000; (6) U.S. utility patent appUcatbn no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whfch claimed the benefit of the fillrig date of 
U.S. proviskHtal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
15 appHcatlon no. 09/512,895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
whfch claimed the benefit of the filing dates of U.S. provisional application no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
appHcatton no. 60/154,047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511.941. attorney docket no. ■25791.16.02. filed on 
20 2/24/2000. which claimed the benefit of the filing date of U.S. provlstonal serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applicatton no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000, 
whfch dalmed the benefit of the Mng date of U.S. provisional patent appUcation 
. serial no. 60/137,998, attoniey docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
25 utHRy patent applfcaUon no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26«000. which claimed the benefit of the filing date of U.S. provlstonal applicatton 
no. 60/131,106, attomey docket no. 25791.23, fltod on 4Q6/1999; (11) U.S. 
provlstonal application no. 60/146,203. attomey docket no. 25791.25, filed on 
7/28/1999; (12) U.S. provisional application no. 60/143.039, attomey docket no. 
30 25791.26. filed on 7/9/1999; (13) U.S. provlstonal patent applicatton serial no. 
60/162.671. attomey docket no. 25791.27, fited on 11/1/1999; (14) U.S. provlstonal 
applfcation no. 60/159,039. attomey docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provisional patent application no. 60/159.033. attomey docket no. 25791.37, 
fitod on 10/12/1999; and (16) U.S. provistonai patent application no. 60/165,228. 
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attorney docket no. 25791.39. filed on 11/1^1999. the disclosures of which are 
incorporated herein by r^renoe. 

The upper seaiing members 245 are coupted to the outer surfece of the 
upper portion 275 of the expandable tubulsu- member 240. TTie upper sealing 
members 245 are prefiwably adapted to engage and fluididy seal the Interfece 
between the radially expanded expandable tubular member 240 and the weObore 
casing 200. In a preferred embodirnent. the apparatus 215 includes a plurality of 
upper seaiing members 245. 

The lower sealing members 250 are coupled to the outer surfece of the 
upper portion 275 of the expandable tubular member 240. The lower sealing 
members 250 are preteral)ly adapted to engage and fluididy seal the interfece 
between the radially expanded expandable tubular member 240 and the open 
wellbore section 205. in a preferred embodiment, the apparatus 215 includes a 
plurality of lower sealing meinbers 250. 

The flexit^ coupling element 255 is coupled to the lower portion 265 of the 
expandable tubular member 240. The flexible coupling element 255 Is preferably 
adapted to radlaily e]q>anded by the anchoring de\nce 235 into engagement within 
the wails of the open hole wellbore section 206. In this manner, the lower portion 
265 of the expandable tubular member 240 is coupled to the walls of the open hole 
wellbore section 205. In a preferred embodiment, the flexible coupling element 255 
is a slotted titular member. In a preferred embodiment, the flexible coupling 
element 255 includes one or more hook elements for engagir^ the wails of the open 
hole weUbore sectkm 205. 

As illustrated In H6. 2a, the apparatus 215 Is prefisrably posMtoned with the 
expandable tubular member 240 posKkMied in overlappir^ relatkm with a portton of 
the wellbore casing 200. In this manner, the radially expaKled tid)ular mmiber 240 
is coupled to the kMwer porlkm of the wellbore casing 200. In a preferred 
embodiment, the upper sealing members 245 are positkined in opposing relatton to 
the tower portkjn of the wellbore casing 200 and the tower sealing members 250 are 
positioned In opposing relation to the walls of the open hole wellbore sedton 205. In 
this manner, the interface between the radially expanded tubular member 240 and 
the wellbore casing 200 and open hole wellbore sectton 205 Is optimally fluMidy 
sealed. 

As niustratad in RQ. 2b. the apparatus 215 is then anchored to the open 
hole wellbore sectton 205 using the anchoring devtoe 235. In a prefened 
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embodiment, the anchoring device 235 is pressurized and the expandable element 
260 is radially extended fiwn the anchoring device 235 causing the flexible ooupHng 
element 255 to radially expand into intimate; contact with the walls of the open hole 
weilbor© section 205. In this manner, the lower section 265 of the expandable 
tubular member 240 is removably coupled to the walls of the open hole wellbore 
6ectk)n205. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 240 and the wellbore casing 100 and/or the open hole wellbore section 
205. The compressible cement and/or epoxy is then pemiitled to at least partially 
cure prior to the initiation of the radial expansion process, in this manner, an 
annular structural support and fiuidic seal is provided around the tubular member 
240. 

As iHustrated in FIG. 2c, the expansion cone 230 Is then axially displaced by 
applying an axial force to the second support member 225. In a preferred 
embodinrant, the axial displacement of the expansion cone 230 radially expands the 
expandable tubular member 240 mtp intbnate contact with the walls of the open hole 
wellbore sedion 205. 

In an alternative embodiment, as illustrated in FIG. 2d. the axial 
displacement of the expansion cone 230 is enhanced by injecting a ivessurized 
fiuidic material Into the. annular space befweein the first support member 220 and the 
second wppoit member 225. In this manner^ an upwani axial ftorce Is applied to the 
lower annular face, of the expansion cone 230 using the pressurized fluldie material. 
In this manner, a temporary need for increased axial fbrce during the radial 
expansion process can be easily satisfied. 

As illustrated in FIGS. 2e and 2f, after the expandable tubular member 240 
has been radially expanded by the axial displaoement of the expansion cone 230, 
the first support member 220 and me anchoring device 235 ate preferably removed 
from expandable tubular member 240 by de-pressurtzing the anchoring device 235 
and then HfUng the first support member 220 and anchoring device 235 ftom the 
wbilbore casing 200 and the open hole wellbore section 205. 

Referring to RGS, 3a. 3b, 3c. and 3d, an alternative embodiment of a 
method and apparatus for coupling an expandable tubular member to a preexisting 
stnidure will be described. Referring to Fig. 3a. a weiibore casing 300 is positioned 
wHhin a subterranean fonnation 305. The wellbore casing 300 may be positioned in 
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any orientatidn from the vertical direction to the horizontal direction. The wellbore 
casing 300 further includes one or more openings 31 0 that may have t>een the result 
of unintentional damage to the welltx>re casing 300, or due to a prior perforation or 
fracturing operation perfomned upon the sunrounding sutyterranean fbmiation 305: 
As will be recognized by persons having ordinary sldll in the art, the openings 310 
can adversely affect the sul)sequent operatiori and use of the weiibore casing 300 
unless they are sealed off. 

In a pref^red embodiment, an apparatus 315 is utilized to seal off the 
openings 310 in the weilbore casing 300. More generally, the apparati^ 315 Is 
preferably utilized to fonm or repair weilbore casings, pipelines, or structural 
supports. 

TTie apparatus 315 preferal>ly Includes a support memljer 320, an expansion 
oone 325, an anchoring device 330, an expandatile tutnilar membw 335. and one or 
more seating mi9nnt)er8 340. 

The support memt>er 320 is preferably adapted to be coupled to a surface 
location. The support member 320 Is further coupled to the «q)ansion cone 325 
■and the anctorbig device 330. The support memtmr 320 is preferat)ly adapted to 
convey pressurized fiuidic materials and/or electrical current and/or communication 
signals from a surface locatldn to the anchoring device 330. The support memt)er 
320 may. for example, tie conventional commerdaliy availal)le. slide wbe. braided 
wire, coiled tubing, or drilling stodc material. 

The expansion cone 325 Is coufM to the support member 320. The 
expansion cone 32S is preferably adapted to radially expand the expandable tubular 
member 335 when the expansion cone 325 is axiaily displaced relativa to the 
expandable tubular member 335. In a preferred embodiment, the expansion cone 
325 is provided substantialy as disclosed bt one or more of the following: (1) U.S. 
utiH^ patent application serial no. 09/454.139, attorney dodcet no. 25791.3.02. filed 
on 12/3/1999. which daimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney dod(et no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09^10,913, attorney dodcet no. 25791.7.02. filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702. filed on 2/25/1999; <3) U.S. utility patent application 
serial no. 09/502.350, attorney dodtet no. 25791.8.02, filed on 2/10/2000, which 
daimed the benefit of the Wt\g date of U.S. pnovislona! application no. 60/1 19,61 1, 
attorney dodret no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
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attorney docket no. 25791.9.02. filed on 11/15/1999, wNch claimed the benefit of 
the filing date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9. flied on 11/16.1998; (5) U.S. provisional patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appHcatkm no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whteh dalmed ttte betm of ttw fDing date of 
U.& pmvKStonal appiicatkwi no. 60/124.042. filed on 3/11/1999: (7) U.S. utility patent 
application no. 09/512.895, attorney docket na 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of ttie fiBng dates of U.S. provisk)nal appiteatton no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisk}nal 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appliratlon no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the fffing date of U.S. provisional serial no. 
60/121,907, attorney docket rio. 25791.16, filed on 2/26/1999; (9) U.S. uttlHy patent 
application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which claimed the benefit of ttie filing date of U.S. (Mfovisfonai patent application 
serial no. 60/137.998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utillty patent ^pplk»tion no: 09/559,122, attoniey docket no. 25791.23.02. filed on 
4/26/2000, wNeh dalmed ttie benefit of ttie filing dale of U.S. proviskxial applicatton 
no. 60/131.106. attorn^ docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provtek)hal appRcalkm no. 60/146.203. attonney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applteatlon no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistohal patent appllcatkxi serial no. 
60/162371. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. piovistonal 
appKcation no. 60/150.039, attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisk)nal patent appBcafion no. 60/159.033. attorney docket no. 25701.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applteaflon na 60/185.228. 
attomey docket no. 25791.39. filed pn 11/12/1999. ttie disctoeures of whteh am 
bioorporated herein by reference. 

The anchoring device 330 Is coupled to the support member 320 and ttw 
expanston cone 325.. The anchoring devtee 335 Is preferably adapted to controllably 
coupled to ttie expandable" tubular member 335 to ttie welbore casing 300. In ttils 
manner, ttie anchoring devk» 330 preferably controllably anchors ttie expandable 
tubular member 335 to ttie wellbore casing 300 to facilitate ttie radial expansion of 
ttie expanctable tubular member 335 by ttie ^1 displacement of ttie expanston 
cone 325. in a preferred embodiment ttie anbhoring device 330 includes one or 
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more expandable elements 345 that are adapted to oontroll^ extend from the 
txxly of the anchoring device 330 to radially displace corresponding engagement 
eiements 3So provided in the expandat>le tutnilar member 335. In a preferred 
embodiment, the radial displacement of the engagement eiements 350 couples the 
expandable tubular member 335 to the wellbore casing 300. in a preferred 
embodiment, the expandable elements 345 are ptetons that are actuated using 
fluidic pressure. In a prefened embodiment, the anchoring device 330 is aaiy one of 
the hydreulically actuated anchoring devices oommerdally avaflable from HaDiburton 
Energy Services or Baker-Hughes. 

In an alternative embodiment, the expandable elements 345 are explosive 
devices that controllably generate a radially directed ^(plosive force for radially 
displacing the engagement elements 350. In a prefenred embodiment, the explosive 
expandable etements 345 are shaped explosive charges commertiaHy availatrfe 
from Halliburton Energy Services. 

The expandable tubular member 335 is removably coupled to the expansion 
cone 325. in a preferred embodiment, the isxpandabte tubular member 335 includes 
one or cmre. engagement devices 350 that are adapted to be radially displaced by 
.the anchoring device 330 into engagement with the walls of the wellbore casing 300. 
In this manner, ttie expandable tubular member 335 is coupled to the wellbore 
casing 300. In a prefarred embodiment, the engagement devices 350 include teeth 
for biting into the surface of th^ wellbore casing 100. 

In a preferred embodiment, the expandable tubular member 335 further 
includes a lower section 355, an intermecfiate section 360. and an upper section 
365. In a prefened embodiment, the lower section 355 includes the engagenwnt 
device 350 in order to provide anchoring at an end portion of the expandabte tubular 
member 335. In a preferred embodiment, the wall thickness tif the tower and 
intennediate sedtons. 355 and 360. are less than the waN thkdcness of the upper 
secikm 365 in order to optimafly coupte the raCHalty expanded portton of the 
expandable tubuter member 335 to the wellbore casing 300. 

In a prsferred embodiment, the expandable tubuter member 335 is further 
provided substantially as disclosed in one or mote of the foltowing: (1) U.S. utility 
patent applicatten serial no. 09/454,139, attorney docket no. 25791.3.02. filed on 
12/3/1999, which claimed the benefit jof the filing date of U.S. provistonal patent 
appfication no. 60/111.293, attorney docket no. 2p91.3. fited on 12/7/1998; (2) U.S. 
utility patent appficatton serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
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on 2/23C00O. which claimed the benefit of the filing date of U.S. provisional 
application no. 60/121,702, filed on 2^5/1999; (3) U.S. utKty patent application 
sedal no. 08/502.350, attontey dopltet no. 25791.8.02. filed on 2/1W2000, which 
claimed the benefit of the filing data of U.S. previ^ionai application no. 60/119,611. 
attorney docket.no. 25791.8; (4) U.S. uGlity patent application eerial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonal application no. 60/108,658. attorney docket no. 
25791.9, filed on 11/16.1998: (5) U.S. provistonal patent appRcatton no. 60/183,546, 
filed on 2/18«000: (6) U.S. utility patent applicatton na 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the t)enefit of the filing date of. 
U.S. provisional application no. 60/124.042, fijed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24^000. 
which claimed the benefit of the filing dates of U.S. provisional appllcatton no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provlstonal 
application no. 60/154.047, attorney docket no. ^91.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2C4«000. which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
appllcatton no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000, 
whtah claimed the benefit of the filing date of U.S. provtsional patent application 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
uBity patent appiicafion no. 09«59.122. attomey docket no. 25791.23.02. filed on 
4C6C000. which claimed the benefit of the filing date of U.S. provistonal appiicatton 
no. 60/131.106, attomey docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisfonal appKcatton no. 60/146,203. attomey docket now 25791.25, filed on 
7/29^999; (12) U.S. provisional appiicatton no. 60/143,039, attomey docket no. 
25701.26. filed on 7/9/1999; (13) U.S. provlstonal patent appHeatton serial no. 
60/162.671. attorney docket no. 25791.27. fltod on 11/1/1999; (14) u:s. provlstonal . 
application no. 60/159,039. attomey docket na 25791.36, filed on 10/12,1999; (16) 
U.S. provisional patent appHcation no. 60/159.033, attomey docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent appltoation no. 60/165,228, 
attomey docket no. 25791.39, filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. 

The sealing members 340 are coupled to the outer surface of tt>e upper 
pwtion 365 of ttie expandable tubular member 335. The seeing members 340 are 
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preferably adapted to engage and fluidldy seal the Interface btitneen the radially 
expanded expandable tubular member 335 and the welibore casing 300. In a 
prererrea embodiment, the apparati^ 315 Includes a plurality erf sealing members 
340. In a preferred embodiment, the sealing ntembm 340 surfound and isolate the 
opening 310. 

As illustrated fn FIG. 3a, the apparatw 315 Is preferably positioned within the 
weBbore casing 300 with the expandable tubular member 335 poslttoned in 
opposing relation to the opening 310. In a prefened embodiment tM apparatus 
315 includes a plurality of sealing menibers 340 that are positioned above and 
below the opening 310. In this manner, the radial expansion of the expandable 
tubular merrtfw 335 optimally fluididy isolates ttw opening 310. 

As illustrated in FIG. 3b. the expandable tubular member 335 of the 
apparatus 315 is then anchored to the welibore casing 300 using the anchoring 
device 330, In a prefened embodiment, the anchoring device 330 is pressurized 
and Oie expandable element 345 is extended from the anchoring device 330 and 
radiaHy dts^riaces the corresponding engagement eiemente 350 of the expandable 
tutxjiar member 335 Into Intimate contact with the welibore casing 300. In this 
manner, the lower section 355 erf the expandabte tubular member 335 is coupled to 
the welibore casing 300. 

In an alternative embodiment, a compressible cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 335 and the welibore casing 300. The oompressibte cement and/or epoxy 
then pemiltted to at least partially cure prior to the initiation of the radial expansion 
process. In this manner, an annular structural support and fluidic seal Is provided 
around the tobular member 335. 

As illustrated In FIG. 3c, the anchoring device 330 Is then deactivated and 
the expansion cone 325 is axiaHy displaced t^ applying an axial force to the support 
member 320. In a prefened embodiment, the deactivation of the andioring device 
330 causes the expandable elements 345 to radially retract into the anchoring 
device 330. Altematlvely. the exparKlable elements 345 are reslllently coupled to 
the anchoring device 330. In this manner, the expandable etenents 345 retract 
automatically upon the deactivation of the an<^K>ring device 330. In a preferred 
mibodiment, the axial displacement of the e^nsion cone 325 radially expancte the 
expandabte tubular member 335 Into intimate contact with the walls of the welibore 
casing 300. 
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As iRu8trated in FIG. 3d. after the expandable tulmlar member 335 has k>een 
radially expanded by the axial displacement of the expansion cone 335. the support 
msmbor 32C. expansion cone 325, and the ancnoring device 330 are preferably 
removed from the expanded expandable tubular member 335. 

In a preferred embodiment, the opening 310 in the welibore casing 300 is 
sealed off by the radially expanded tubular member 335. In this manner, repairs to 
the welibore casing 300 are optimally provided, .More generally, the apparatus 315 
is used to repair or form weltx)re casings, pipelines, and structural supports. 

Referring to FIG. 4, an embodiment of a system 400 for applying an axial 
force to the expansion cones 130, 230, and 325 includes a lifting device 405. a first 
support fnember 410, a shock absorber 415, and a second support member 420. In 
a preferred embodiment, the system 400 is adapted to minlmto the transfer of 
shock loads, created during the completion of the radial expanston of tubular 
members by the expanston cones 130, 230, and 325, to the lifting device 405. In 
this manner, the radial expanston of tubular members by the expanston cones 130, 
230 and 325 provided in an opttmaily safe manner. 

The lifting device 405 is supported at a surface location and is coupled to the 
first support member 410. The lifting device 405 rray comprise any number of 
conventional comn)ercially available lifting devices suitabte for manipulating tubular 
members within a welibore. 

The fir^ suppdrt member 410 is coupled to the ilfUng device 405 and the 
shock absori^r 415. The first support mennber 410 may comprise any number of 
conventional oommerdaliy avaBablf support members such as. for example, coiled 
tubing, a drill string, a wIreDne. braided wire, or a slick line. 

The shock absorber 415 is coupled to the first siyport member 410 and the 
second support menriber 420. Ijhe shock at>sort>er 415 is preferably adapted to 
absorti shock toads transmitted from the second support member 420. The stock 
absorit)er 415 may be any number of conventtonal commercially availabte shock 
absorbers. 

The second support member 420 is coupled to the shock absorber 415. The 
second support member 420 is further preferably adapted to be coupled to one or 
more of the expanston cones 1 30, 230 and 3^. 

In a preferred embodiment, during operetton of the system 400. the lifting 
device appfies an axial force to one of the expansion cones 130, 230 and 325 in 
order to radial^ expand tubular members. In a preferred embodiment upon the 
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compretton cf the radial expansim process, when the expansion cones 130, 230 
and 325, exit the. radtally expanded tubular memtters. the sudden shock loads 
generated are absorbed, or ai least minimized, by the shock absortier 415. In this 
manner, the radial expansion of tubular members by pulling the expanston cones 
130, 230 and 325 using the lifting devtoe 405 is provided in an optimaliy safe 
manner. 

Referring to FIG. 5, an embodiment of a coupling system 500 for use in the 
expandable tubular members 140, 240, and 335 will now be described. In a 
preferred embodiment, the system 500 includes an upper ring 5OT, a sealing 
element 510, and a tower ring 515. In a pr^erred embodiment, the upper ring 505, 
(he sealing element 510, and the tower ring 515 are provkted on the outer surfaces 
of the expandable tubular members 140, 240, and 335. In this manner, when the 
expandable tubular members 140. 240 and 335 are radially expanded, the upper 
ring 505. the sealing element 510, and the tower. ring 515 engage the interior 
surface of the preexisting structure that the expandable tubular members 140. i240 
and 335 are coupled to. in a prefenBd embodiment, the upper and lower rings, 505. 
and 515, penetrate the Interior surface of the preexisting structure that the 
expandable tubular members 140, 240 and 335 are coupled to In order to optinially 
anchor the tubular members 140, 240 and 335 to the preexisting structure. In a 
preferred embodiment, the sealing element 510 is compressed into contact with the 
interior surface of the preexisting structure that the expandable tubular members 
140, 240 and 335 are coupled to in order to optimally fluidiciy seal the interface 
between the tubular members 140, 240 and 335 and the preexisting structure. 

In a preferred embodiment, the upper and tower rings, 505 and 515, extend 
from the outer surfiaoes of the tubular members 140. 240 and 335 by a distenoe of 
about 1/64 to % inches. In a prsfisnned embodiment, the upper and lower rings, 505 
and 515, extend about 1/8" from the out^ surteoes of the tubular membeis 140, 
240, and 33$ in order to optimally engage the preexisting structure. 

In a preferred embodiment, the sealing element 510 extends frwn the outer 
surfaces of the tubular members 140. 240 and 335 by a distence substentially equal 
to ttie extenston of the upper and tower rings. 505 and 515. above the outer 
surfaces of the tubular nrwnbers 140, 240 and 335. In a preferred embodiment, the 
sealing element 510 is tebricated from mbber in order to optimally fluididy seal and 
engage the preexisting structure. 
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tn a preferred embodiment, the tutMiiar nMnd)ere 140. 240 and 335 include a 
pluiality of ttw coupKng systems 800. In a preferred embodimeht. the coupling 
systems 500 are provided on the lower, intemnediate. and upper portions of the 
tubular membera 140. 240. arid 335. 

Refsning iMw.to FIG. 6, a preferred embodiment of an expandable tutMjIar 
member 600 for use in the apparatus 115. 215 and 315 wHI be described. The 
tubular member 600 preferably Includes a hMver portion 605, an Intennediale portion 
610, and an upper portion 615. 

The lower portion 605 is coupled to the intemnediate porfion 610. In a 
preferred embodiment, the lower portion 605 is further adapted to male with the 
anchoring devices 135. 235, and 330. In a preferred embodiment, the lower portion 
605 further preferably includes one or more slotted portions 620 for fedlitating the 
radial expansion of the lower portion 605 by the anchoring devices 135, 235, and 
330. In this manner, the Jower portion 605 of the tubular member 600 is preferably 
radially expanded by the anchoring devices 135. 235, and 330 into contact virtth the 
preexisting structure. Furtt>ermore, In this manner, the lower portion 605 of the 
hJbular member 600 is anchored to the pre^stlng stmcture prior to the Initlatton of 
the radial expansion process. 

The intemfiediate portion 610 is coupled to the lower portion 605 and the 
upper portion 615. In a prefened embodiment, the waU thidcnesses of the lower and 
intemiediati portions. 605 and 610. are less than the waR thidmess of the upper 
portion 615 in order to fedlitate this radial expansioh of the tubular member 600. In 
a. piefeired embodiment, the lower and intenmdiate portions. 605 and 610. are 
, preexpanded to mate with the expansion obne. 

Refwring to FIG. 7, a. preferred embodiment of an expandable tubular 
member 700 for use in the apparatus 115. 215 and 315 wffl be described. In a 
preferred embodiment, the ti^AnjIar mend)er 700 minimbes the shock loads created 
upon the completion of the radial expanston process. In a piefened embodiment, 
the tubular mernber 700 Includes a lower portion 705. a lower trensitionaiy portion 
710. an intennediate portion 715, an upper trensitionaiy portion 720. an upper 
portion 725. and a sealing etement 730. 

The lower portion 705 is coupled to the lower transitlonary portion 710. The 
lower portion 705 is preferably adapted to mate with the expansion cone and the 
anchoring device. 
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The lower transitionary portion 710 is coupled to the lower portion 705 and 
the intermediale portion 715. In a preferred embodiment, the lower transitionary 
portion 710 is adafMed to male wth the expansion cone. In a prefsnred' 
emtxxliment. the wall thicknesses of the lower portion 705 and the lower 
transitionary portion 710 are less than the waH thidmesses of the intennediate 
portion 715, the upper transitionary iMTtion 720 and the upper portion 725 in order to 
optimaHy fediitate the radial ttq»nsion process. 

The intennediate portion 715 is coupled to the lower transitionary portion 710 . 
and the upper transitionary portion 720^ In a preferred emtxxliment. the outside 
diameter of the Intermediate portion 715 is less than the wall thicknesses of the 
lower portk>n 705 and the upper portkm 725. 

The upper transittonary portkm 720 is coupled to the intennediate portion 
715 and the upper portkm 725. 

The upper portion 725 is coupled to the upper transittonary portion 720. 

The sealing element 730 is coupled to the outside surfece of the 
intennediate portton 715. In a prefened embodiment, the outside diameter of the 
sealing etement 730 is less than or equal to the outskie diameter of the lower portkMi 
705 and the upper portton 725 in order to optimally protect the sealing etement 703 
during ptocernent of the tubular rnember 700 within the preexisting struchiiB. 

In a preferred embodimmt. during the radial expanskm of the tubular 
member 700 using the apparatus 115, 215 and 315, the preexpan^ of.the upper 
transittonary portnn 720 and the upper portton 725 reduces the shock 
created during the end portton of the radial expansion process. In this manner, ttie 
mM expahskNi process Is optimally provided In a safe manner. Furthemwre, 
because the seaflng element 730 is preferably recessed below the surfeoes of the 
tower portton 705 and the upper portton 725, the sealing etement 730 is optimally 
protected from damage during the plaoement of the tubular member 700 within the 
preexisting structure. 

Refenfng to FIG. 8. a preferred embodbnent of an expandabte tubular 
member 800 for use in the apparatus 115, 215 and 315 will be described. The 
tubular member 800 preferably includes a tower portkM) 805. an intennediate portton 
810. and an upper portton 815. 

The lower portion 805 is coupled to the intennediate portton 810. In a 
preferred embodhnent. the lower portion 805 is further adapted to mate with the 
ttcpanston cones 130, 230, 325 and the anchoring devk»s 135. 235. and 330. 
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The intermediata portiofi 810 is coupled to the lower portion 805 and the 
upper portion 815. In a prefennedemlMdiment the waU thicknesses of the 1^ 
WennBdiale portions, 805 and 810, are less than the wail thickness of the upper 
pprtton 815 in order to fecmtate the radial expansion of the tubular member 800. In 
a prefierTed embodiment, the kMver and Inlemtediato portions, 805 and 8ia. are 
preexpanded to mate with the e)q;«nsion cone. 

The upper portfon 815 Is coupled to the intennediate portipn 810. In a 
preferred embodiment, the upper portion 815 further preferably Includes one or 
more stotted porttons 820 for facilitating the radial expansion of the upper portton 
815 by the expansion cones 130. 230. and 325. In this manner, the upper portfon 
815 of the tubular member 800 Is preferably radially expanded by the expanston 
cones 130. 230. and 325 with minimal shock toads when the expanston cones 130, 
230 and 325 exH the expandable tubular member 800. 

Referring to FIG. 9. a preferred embodiment of a method of applying an axial 
force to the expanston cones 130. 230, and 325 will now be described. In a 
preferred embodiment, the axial dlsptaoement of the expansion cones 130, 230, and 
325 during the radial expansion process is provided by applying an axial force to the 
expanston cones 130. 230, and 325. In a preferred embodiment, the axial force 
provWed includes the applicatton of a substantially constant axial force for some 
20 time periods and the applicatton of increased axial force for other time periods in 
order to optimally facUltate the radial expanston process by minimizing the effects of 
frictfon. In a prefiBrred embodiment the applicatton of the increased axial force Is 
provided on a periodic ba^ in order to ojf^maBy piovkte a variabto contact area 
between the expansion cone and the tubular member being expanded. In an 

25 altemath« embodiment, the applkatfon of the increased axial fbroe Is provkted on a 
random basis in order to optimally provUe a variable contact area between the 
expanston cone and the tubular member being expanded. In a preferred 
embodiment, the duty cycle of the applicatton of constant and increased axial (broes 
ranges from about 90/10 % to 60/40 % in order to optimally radlaHy expand the 
tubular members. |n a preferred embodiment, the ratfo of the increased axial force 
to the substantially constant axial force ranges from about 1.5 to 1 toabout4to1 in 
order to optinrrally provMe a variable contact area between the expanston cone and 
the tubular member being expanded, promote more even wear of the exparislon 
cone, and dean debris from the expanston cone surfoce. 
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Referring to FIGS. lOa to lOi, an embodiment of an apparatus and method 
for fbmrring a w^lbortB casing will now be described. As iilustrated in FIG. 10a. a 
weibore casing 1000 and an opm noie welibore section 1005 are provided in a 
subtenanean fomwtion 1010. The wetlbore cawig 10(X) and open hole welibbre 
. 5 section 1005 may be orientated at any orientation ranging from the vertical to the 
horizontal. In a preterred embodiment, a new section of wellbore casing b fomned In 
the open hole weltbore section 1005 using an apparatus 1015. More generally, the 
apparatus 1015 is utilized to form or repair vifellbora casings, pipelines, or structural 
supports. 

10. The apparatus 1015 preferably includes a first support member 1020, a 

second support member 1025, an expansion cone 1030, an anchoring device 1035, 
an expandable tubuter rmmber 1040, one or more upper sealing members 1045, 
one or more lower seaPing memi>ers 1050, and a flexible coupling element 1055. 

The first support mmiber 1020 is preferably adapted to be coupled to a 

15 surfece location.' The first support member 1020 Is further coupled to the anchoring 
device 1035. The first support member 1020 is pfieferably adapted to convey 
pressurized fluidic materials and/or eleolricd current and/or communication signals 
from a surface location to the anchoring device 1035. The first support member 
1020 may. for example, be conventional commerdally available slide wire, braided 

26 wire, coiled tubing, or drilling stock material. 

The second support member 1025 te preferably adapted to be coupled to a 
surface location. The second support member 1025 is fiffther coupled to the 
mpanslon cone 1030. The second sui^xirt member 102S is preferably adapts to 
penfnlt the expansion cone 1030 to be axially displaced relative to the first support 

25 member 1020. The second support member 1025 may. for example, be 
oonventtonat commercially available slick wire, braided wire, coiled tul)ing. or drilling 
stock material. 

In ^n aKemative embodiment, the support member 1020 is telescoplcally 
coupled to the support member 1025, and the support member 1025 coupled to a 
30 surface support member. 

The expanston cone 1030 is coupled to the second support memtd^- 1025. 
The expansion cone 1030 is pref6rat>ly adapted to radially expand the expandable 
tubular member 1040 when the expansion cone 1030 is axially dispiaoed relative to 
the expandable tubular member 1040. In a primed embodiment, the expansk>n 
35 corie 1030 is provided substenttally as disclosed in one or more of the fbltowing: (1) 
' . ' '41 * 



U.S. utility patent application serial no. 09/454.139. attorney docket na 25791.3.02. 
filed on 12^1999, whfdt claimed the benefit of the filing date of U.S. provisional 
patent application no. 60/111.293. atlonwy docket no. 25791.3. filed on 12/7/1998; 
(2) U.S. utiiity patent applteation serial no. 09/510.913. attorney docket no. 
25791.7.02, filed on 2/23/2000. whidi claimed the benefit of the filing date of U.S. 
provlskmal application no. 60/121.702. filed on 2/25/1999; (3) U.S, utility patent 
applicatton serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 
2/10/2000. which claimed the benefit of the filing date of U.8. provistonal application . 
no. 60/119,61 1 , attorney docket no. 25791.8; (4) U.S. utility patent appHcation serial 
no. 09/440.338, attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed 
the benefit of the filing date of U.S. provistorial appficatton no. 60/108,558, attorney 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent appiicatkm no. 
60/183.546, filed on 2/16/2000; (6) U.S. utility patent applicatkxi no. 09/523,460, 
attwney docket no. 25791.11.02, filed on 3/10/2000, virfilch claimed the ben^rt of 
the filing date of U.S. provisional applicatkin no. 80/124.042, fQed on 3/11/1999; (7) 
U.S. utility patent application no. 09/512,895, attorney docket no. 25791.12.02, filed 
on 2/24/2000, whidi claimed the benefit of the tiling dates of U.S. provisional 
appOcation no. 6(V121.641, attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional appiicatidn no. 60/154.047. attorney docket no. 25791.29. filed on 
9/16/1999; (8) U.S. utiiity applicatton no: 09/511.941. attorney doctcet no. 
25791.16.02. filed on 2/24/2000. nvhich claimed the b^t of the filing date of U.S. 
pnoviskNuil serial no. 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9) U.8. utility patent application no. 09/588>46. attorney docket no. 25791.17.02, 
filed on June 7. 2000. whk:h claimed the benefit of the filing date df U.S. provisk)nal 
patent applicatton serial no. 60/137.998. attorney docket no. 25791.17. filed on 
6/7/1999; (10) U.S. utility patent appUeation no. 09/559.12^. attorney docket no, 
25791 .23.02. filed on 4/26/2000, whteh claimed the benefit of the filing date of U.S. 
provistonal application no. 60/131.106. attorney docket no. 25791.23. filed on 
4/26/1999; (11) U.S. provistonal appltoation no. 60/146.203. attorney docket no. 
25791.25. filed on 7/29/1999; (12) U.S. provisional appflcatton no. 60/143.039. 
attorney docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
appBcation serial no. 60/162.671, attorney docket no. 25791.27. filed cm 11/1/1999; 
(14) U.S. provisional applicatton no. 60/159,039. attorney docket no. 25791.36. filed 
on 10/12.1999; (15) U.S. pro\rfsk)nal patent appOcation no. 60/159.033. attorney 
docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provisional patent 
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application no. 6(V165^, attorney docket no. 25791.39. fiied on 11/12/1999, the 
disclosures of which are incorporated herein by reference. 

The anchoring device 1035 Is coupled to the first support meml)6r 1020. 
The anchoring device 1035 is preferatHy adapted to be controllably coupled to the 
expandable tubular member. 1040 and tto open hole weilbore section 1005. In this 
manner, the anchoring device 1035 preferably controllably anchors the expandable 
tubtrtar member 1040 to the opm hole weObore section 1005 to facilitate the radial 
expansion of the expandable tubular member 1040 by the axial displacement of the 
mpanston cone 1030. 

In a prefened embodiment, the andioring device 1035 Indudes one or more 
expandable elements 1060 that are adapted to controllably extend from the body of 
the anchoring device 1035 to engage both the flexble coupling element 1055 and 
the open hole wellbore section 1005. In a prefenred embodiment, the expandable 
elements 1 060 are actuated using fluidic pressure. 

In a prefened embodiment, the anchoring device 1035 further includes a 
fluid passage 1036 adapted to receive a ball plug or ottier similar vaMng element. 
In this manner, fluidic materials can be exhausted from the anchoring device 1035 
and the fluid passage 1038 can be dontrollabiy plugged. In a preferred embodiment, 
the anchoring device 1035 is any one of the hydraulically actuated packm 
commerciany available frttn Halliburton Energy Services or Baker-Hughes, modified 
In accordance with the teachings of the present disclosure. 

In a prefened enrt>odiment, the anchoring devices 135. 235, and 330 are 
also modified to includes a fluid passage that can be controllably plugged in order to 
pmnlt fluidic materials to be exhausted from the anc^ng devices 135, 235, and 
330. 

The expandable tubular member 1040 is removably coupled to the 
expanston cone 1030. The expandable tubular member 1040 further preferably 
coupled to the flexible coupling element 1055. 

In a preferred erhbodirnent. the expandable tubular n^ember 1040 further 
indixles a lower sedion 1065, an Intermediate section 1070, and an upper section 
1075. In a prefened embodiment, the lower section 1065 is coupled to the flexible 
coupling element 1055 In order to provide anchoring at an end portion of the 
expandable tubular member 1040. In a prefened embodiment, Uie wall thickness of 
the kywer and intenradiate sections, 1065 and 1070, are less than the wall thtekness 
of the upper sectton 1075 in order to optimally couple the radially expanded portion 
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of the expandable tubular member 1040 to the wellbore casing 1000 and the open 
hole WBlfbore section 1005. 

in a preniTBd embodiment, the expandabto tubular member 1040 is further 
provided substantially as disclosed in one or more of the foDowring: (1) U.S. utility 
.5 patent application serial no. 09M54,139, attorney dodtet no. 25791.3.02, filed on 
12/3/1999. which claimed the benefit of the filing date of U^. provisional patent 
application no. 60/1 1 1,293. attorney docket ho. 25791.3, filed on 1^7/1998; (2) U.S. 
utyity patent application seriai no. 09/610,913, attom<|y docket no. 25791.7.02. filed 
on 2/23/2000, Vrtilch claimed the benefit of the filing date of U.S. provistonal 

1Q application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent applicafion 
serial no. 09(502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit of the filing date of U.S. provisional applicatkm no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent appTication serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

15 the filing date of U.S. provistonal application no. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provisional patent application no. 60/183,546, 
filed on 2/18^000; (6) U.S. utility patent applicatton no. 09/523.460. attorney docket 
no. 25791.11 .02, filed on 3/10/2000, whfeh claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124,042, fitod on 3/11/1999; (7) U.S. utility patent 

20 appltoafion no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24^000, 
whfch claimed the benefit of the filing dates of U.S. provisional applteatton no. 
60/121.841, attorney docket na 25791.12, fitod on 2/26/1999 and U.S. provisional 
appficaUon no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. ufilHy application no. 09/511,941. attorney docket no. 25791.16.02, fitod on 

25 2/24/2000, whtoh claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907. attorney docket no. 25791.16. fitod on 2/28/1999; (9) U.S. utility patent 
applicatton no. 09/1588.946. attorney docket no: 25791.17.02. fitod on June 7. 2000. 
which darned the benefit of the filing date of US. provtetonal patent appltoafion 
serial no. 60/137,998. attorney docket no. 25791.17. fitod on 6/7/1999; (10) U.S. 

30 utility patent applicatton no. 09/559,122, attorney diacket no. 25791.23.02. fitod on 
4/26/2000, which claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131.106. attorney docket no. 25791.23, fitod on 4/26/1999; (11) U.S. 
provisional appltoafion no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143,039, attorney docket no. 

35 25791.26. fitod on 7/9/1999; (13) U.S. provistonal patent application serial no. 
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60/162,671. attorney docket no. 25791.27, Red on 11/1/1999; (14) U.S. provteionai 
applcation no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.3. provistonai patent appiicatiDn no. 60/159.033, attorney docket rjo. 25791.37. 
filed on 10/12/1999; arid (16) U.S, provlstonal patent application no. 60/165,228. 
attorney docket no. 25791.39, filed on 11/12/1999, ttte disdosures of which are 
incorporated herein t>y reference. 

In a preferred embodiment the expandat)le tubular member 1040 is further 
provkied in accordance with the teachings of embodiments of expmdabJe tubuter 
members described above and illustrated in FIGS. 5-8. 

The upper sealing members 1045 are coupled to the outer surface of tt)e 
upper portion 1075 of the expandable tubular member 1040. The upper sealing 
members 1045 are preferably adapted to er^age and fluidicly seal the interface 
between the radially expanded expandable tubular member 1040 and the welibore 
casing 1000. In a preferred embodiment, the apparattjs 1015 Includes a plurality of 
upper sealing members 1045. 

Tha lower sealing members 1050 are coupled to the outer si^ace of the 
upper portion 1075 of the expandable tubular member 1040. The lower sealing 
members 1050 are preferably adapted to engage and fluididy seal the interface 
belvveen ttie radially expanded expandable tubular member 1040 and the open 
welibore secUbn 1005. In a prefmed embodiment, the apparatus 1015 includes a 
plurality of lower sealing membms 1050. 

The flexible Coupling dennent 1055 is coupled to the lower portion 1065 of 
the expandable tubular member 1040. The flexibie coupling element 1055 is 
preferably adapted to radially expanded by the anchoring deviqe 1035 Into 
engagement within ttie wails of the open hole welibore section 1005. In tfiis 
manner, the lower portion 1065 of the expandable tutxilar member 1040 is coi4>led 
to the walls of the opm hole welibore section 1005. In a preferred errdxxliment, the 
flexible coupling element 1055 is a slotted tubular member. In a preferred 
embodiment, the fl6)dble coupling element 1055 includes one or mofB hook 
elements for engaging the walls of the open hofe welibore sectton 1005. 

As illustrated in FIG. 10a, the apparati^ 1015 is pref^bty positioned with 
the expandable tubular member 1040 positioned in overlapping relation with a 
portion of the welibore casing 1000. In this manner, the rad^lty expanded tubular 
member 1040 is coupled to the lower portion of ttie welibore casing 1000. In a 
pretorred enixxliment, the upper sealing memtiers 1045 are positioned in opposing 
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relation to the lower portion (rf the wellbore casbig 1000 and the lower sealing 
members 1050 are positioned in opposing, relation to the walls of the open hole 
welltiore section 1Q(». In this manner, the interface l>etween the radi^ expanded 
tutMilar member 1040 and the wellt^pre casing 1000 and open hole wellbore section 
5 1005 is optimally fluMldy sealed. ^ 

As DIustrated in RG. 10b, in a (mfsned mtbodiment, a quantity of a non- 
hardenable fluidic matertal is then injected into and then out of the apparatus 1015. 
in a preferred embodiment, the non-hardenable material Is discharged from the 
apparatus 1015 using the valveable flow passage 1065. The non-harctenable fluidIc 

10 material may be any number of conventional commercially avaiteble fluMic matertels 
such as, for exampte. drilling mud. 

As illustrated in FIO. 10c. in a preferred embodiment a quantity of a 
hardenaUe fluidic sealing material is then injected into and out of the apparatus 
1015. In a preferred embodiment, the hardenable fluidic sealhg material is 

15 exhausted from the apparatus 1015 using the valveabte flow passage 1065. In a 
prefened embodiment, the hardenable fluidic sealing material is pemrtitted to 
completely fill the annular space between the tubular member 1040 and the open 
bote wellbore section 1005. The hardenabte fluidic sealing material may be any 
rujmber of conventional conrimmially available materials such as, fbf example. 

20 cement, slag mbc and/or epoxy rssih. In this manner, a fluidic sealing annular 
etement is provided ammd the radially expanded tubular member 1040. 

As Illustrated in FIG. lOd, in a preferred embodiment, another quantity of a 
non-hardenable fluidic material is then injected Into and out (rf the apparatus 1015. 
In a preferred ernbodlrhent, a ball plug or dart 1080, or other similar fluid passage 

25 bioddng device, is placed into the non-hardenabte fluklmatertel. In a prefenred 
embodiment, the bail plug 1080 then seate In and seals off the valveable fluid 
pe»sage 1065. In this manner, the anchoring device 1035 is then pressurized to 
anchor the tubular member 1 040 to the open bote v^llbore section 1 005. 

In an alterr^tive enibodlment the valveable fluid passage 1065 indudes a . 

30 remote or pressure activated valve for sealing off the valveabte fluid pasisage 1 065. 

As illustrated In FIG. 10e, In a prefened embodvnent. the apparatus 1015 is 
then anchored to the open bote wellbore section 1005 using the anchoring device 
1035. In a preferred embodiment, the anchoring device 1 035 is pressuri;^ and the 
expandabte element 1060 is radially extended from the anchoring device 1035 

35 causing the flexibte coupling element 1055 to radially expand into intimate contect 
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with the walls of the open hote wellbore section 1005. In this manner, the lower 
section 1065 of the expandable tubular member 1040 Is removably coupled to the 
waHs of the open hole wellbore section 1005. 

As illustrated in FIG. lOf, the expansion cone 1030 is then axially displace 
by applying an axial force to the second support member 1025. In a preferred 
embodiment, the axial displacerhent of the expansion cone 1030 radially expands 
the expandable tubular memb^* 1040 into intimate contact with the wcdis of the open 
hole weiibore section 1005. 

in an alternative embodiment; as Illustrated in FIG. lOg. the axial 
disptacement of the expansion cone 1030 is enhanced by injecting a pressurized 
fluidic material into the annular space between the first support member 1020 and 
the second support member 1025. In this martner, an upward axial force is applied 
to the lower annular face of the expansion cone 1030 using the pressurized fluidic 
material. In this manner, a temporary need for increased axial force during the 
radial expansion process can be easily satisfied. 

In a prefenned embodiment, the hardenable fluidic sealing material is then 
pennitted to at least partial cure. 

As illustrated in FIGS. lOh and lOi, after the expandable tubular member 
1040 has been radially expanded by the axial displacement of the expansion cone 
1030, the first support nnember 1020 and the anchoring device 1035 are preferably 
removed from expandable tubular member 1040 by de-pressurczing the anchoring 
disvioe 1035 and then lifting the firet support member 1020 and anchoring device 
1035 liom the wellbore casing 1000 and the open hole wellbore section 1005; 

In a preferred embodiment, the resulting new section of wellbore casing 
includes the radially expanded tubular member 1040 and the outer annular layer of 
the cured fluidic sealing material. In this manner, a new section of virellbore ca^ 
e optimally provided. More generally, the apparatus .1015 is used to form and/or 
repair wellbore casings, pipelines, and stfuctural supports. 

Refening to FIGS. 11a to 11g. an alternative embodiment of an apparatus 
and method for coupling ^n expandable tubular member to a preexisting structure 
will now be described. Referring to Rg. 11a, a wellbore casing 1100 is positioned 
withBi a subten^nean formattoh 1 105. The wellbore casing 1 100 may be positioned 
in any orientation from the vertical direction to the horizontal direction. The wellbore 
cashg 1100 further includes one or more openings 1.110 that may have been the 
result of unintontional damage to the wtilbore casing 1100. or due to a prior 
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perforation or fracturing operertion performed upon the sunxxjnding suliterranean 
formation 1105. As will t)e recognized by persons having ordinary 
Openings 1110 can adversely affect the subsequent operation and use of the 
weibore casing 1100 unless they are sealed off. 

in a preferred embodiment an apparatus 1115 is utili2»d to seal off the 
openings 1110 in the welibore casing 1100. More generaUy, the apparatus 1115 Is 
preferably utffired to fomi or repair welibore c»ings, pipelhes. or stmctural 
supports. 

The apparatus 1115 preferably Includes a first support mertftber 1120. a 
second support member 1 125, an expansion cone 1130. an anchoring device 1135. 
and expandable tubular member 1140, and one or more sealing members 1145. 

The first support member 1120 is preferably adapted to be coupled to a 
surface location. The first support member 1 120 is further coupled to the anchoring 
de\dce 1135. The first support member 1120 is preferably adapted to convey 
pressuri^ fluldic materials and/or electrical current and/or communication signals 
from a surbce location to the anchoring device 1 135. The first support member 
1120 preferably has a substantially hollow annular cross sectional shape. The first 
support member 1120 may, for example, be fabricated from conventional 
oommerdally available slick wire, braided wire, colled tubing, or dnlllng stock 
materiaL 

The second support member 1 125 Is preferably adapted to be coupled to a 
surface tocatton. the second support member 1125 is further coupled to the 
expanston cone 1130. The second support member 1125 is preferably adi«>ted to 
pennit the expanston cone 1130 to be axialiy displaced relative to the first support 
member 1120. The second support member 1125 may, for example, be 
oonventkMial oommerdaly available slick wire, braMed wire, coiled tubing, or dnHing 
stock rnaterial. 

In a preferred embodiment the first support member 1120 is coupled to a 
surface location by a slip joint and/or sliding steeve apparatus that is concentrically 
coupled to the second suppcvt member 1 125. 

The expanston cone 1130 b coupled to the second support member 1125. 
The expar^KHi c6ne 1130 is preferably adapted to radially expand the irocpandable 
tubular member 1140 when the expansk>n cone 11 30 is axialiy dispteK»d relative to 
the expandable tubular member 1140. In a preferred embodiment, the expansion 
cone 1 130 is provided substantially as disclosed in one or more of the fbltowing: (1) 
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U.S. utility patent application serial no. 09/454.139, attorney dodwt no. 25791.3.02. 
filed an 12/3/1899. wttich cfaiimed the tienefit of the filing date of U.S. provisionai 
patent appiicaiion no. 60/111,293. attorney dodwt na 25791.3. filed on 12/7/1998; 
(2) U.S. uUnty patent appUcalion serial no. 09/510.913. attorney dodtet no. 
25791.7.02, filed on 2/23/2000, which claimed the benem of the filing dale of U.S. 
provisional application no. 60/121,702. filed on 2/25/1999; (3) U.S. uinty patent 
application serial no. 09/502,350, attorney dodcet no. 25791.8.02, filed on 
2/10^000. which claimed ttie beneM of the filing date of U.S. provisional application 
no. 60/1 19,61 1, attorney docket no. 25791.8; (4) U.S. utility patent application serial 
no. 09/440,336, attorney dodcet no. 25791.9.02. filed on 11/15/1999, which claimed 
the benefit of the filing date of U.S. provisionai application no. 60/108,558, atton^ 
docket no. 25791.9, filed on 11/16.1998; (5) U.S. provisional patent appHcation no. 
60/183.546, filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. 
attorney docket no. 25791.11.02, filed 6n 3/10/2000, which daimed the benefit of 
the filing date of U.S. provisional appllcatton no. 60/124,042, filed on 3/11/1999; (7) 
U.S. utility patent applicatkm no. 09/512.895, attorney docket no. 25791.12.02. filed 
on 2/24/2000, which daimed the beneifit of the filing dates of U.S. provisionai 
applteatnn no. 60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and 
U.S. provisional applteatkm no. 60/154,047. attorney docket no. 25791.29, filed on 
9/16/1999; (8) U.S. utility applteatkm no. 09/511,041. atlonney docket no. 
25791.16.02. filed on 2/24/2000. which claimed the benefit of the filing date of U.S. 
provismnal seriaj no. 60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; 
(9)U.S. utilily patent appUcatton no. 09/588.946. attorney docket no. 25791.17.02, 
filed on June 7, 2000. which daimed the benefit of the filing date of U.S. previskMial 
patent appHcatidn serial no. 60/137,098. attorney dodcet no. 25791.17, filed on 
6/7/1999; (10) U.S. utility patent application no. 09/558.122, attorney docket no. 
25791.23.02. filed on 4/26/2000, which daimed the benefit of the filii^ date of U.S. 
provisionai application no. 60/131,106, attomey dodcet no. 25791.23, filed on 
4/26/1999; (11) U.S. provisional applicatton no. 60/146,203, attomey docket no. 
25791.25, filed on 7/29/1999; (12) U.S. provistonal applicatkMi no. 60/143,039, 
attomey docket no. 25791.26. filed on 7/9/1999; (13) U.S. provisional patent 
application serial no. 60/ia?.671, attomey docket no; 25791.27, filed on 11/1/1999; 
(14) U.S. provisional application no. 60/159,039. attorn^ docket no. 25791.36, filed 
on 10/12,1999; (15) U.S. provisional patent appikation no. 60/159,033, attomey 
docket no. 25791.37. filed on 10/12/1999; and (16) U.S. provistonal patent 
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appHcation no. 60/165.228. attorney docktil no. 25791.39. filed on 11/12^1999. the 
disclosures of whidi am inoNporatad heirein liy refe^^ 

Tne oKhoring device 1135 is coupled to ttte first support member 1120. 
The anchoring device 1135 is prefMly adapted to be controllably coupled to the 
expandable tubular member 1 140 and the weiibom casing 1 100. In this manner, the 
anchoring device 1135 prefsrably controllaUy anchors the expandable tubular 
member 11 40 to the weNbore c^tng 1100 to facilitate the radial expar»ion of the 
expandable tubular member 1140 by the axial displacement of the expansion cone 
1 130. In a preferred embodiment, the anchoring device 1 135 includes one or more 
expandable elements 1150 that are adapted to oontroliably extend from the body of 
the anchoring device 1135 to engage both the expandable tubular member 1140 
and the vi«llbofe casing 1 100. In a preferred embodiment, the expandable elemerits 
1150 are actuated using fluidic pressure. In a preferred embodiment, the anchoring 
device 1135 is any one of the hydraulicaHy actuated packers commercially available 
from Halliburton Energy Services or Baiter-Hughes modified In accordance with the 
teachings of the present disclosure. 

The expandable tubular member 1140 is removably couptod to the 
expanston cone 1130. The expandable tobular mmtoer 1 140 Is further preferably 
exfapted to be removably coupled to tto expandable elements 1 150 of the anchoring 
device 1135. In a preferred embodbnent. the expandable tobular member 1140 
includes one or more anchoring windows 1155 for penrntting the expandable 
elemente 1150 of the an^ioring device 1135 toengage the wellbore casing 1100 
and Ihe expandable tobular nnember 1140. 

In a preferred embodbnent. the expandable tobular member 1140 further 
includes a lower section 1160. an intemnediate ^isdion 1165. and ari i^per section 
1170. In a prefsned embodiment, the lower section 1160 rests upon and is 
supported by the ^cparision cone 1130. in a prefened embodiment, the 
intermediate section 1165. includes the anchoring windows 1155 in order to provide 
anchoring at an intennediate portion of the expandable tobular member 1 140. 

In a preferred embodiment, the expandable tobular member 1140 Is further 
provided substentially as disclosed in one or more of the following: (1) U.S. utility 
patent application serial no. 09/454.139. attorney dodtet no. 25791.3.02. filed on 
12/3/1999. which claimed the benefR of the filing date of U.S. provisional patent 
applcation no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913, attorney docket no. 25791.7.02. fited 
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on 2/23/2000. which claimed flie benefit of the filing date of U.S. pro\rtsional 
applcation no. 60/121.702. filed on 2/25/1909; (3) U.S. utiity patent application 
serial no. 09^02.350. attonwy docket no. 25791.B.02. filed on z/l(V2000. which 
dalmed the benefit of the filing date of U.S. provisional applicaUon no. 60/119.611, 
5 attorney docket no. 25791.8; (4) U.S. utility patent appneafion serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of 
the filing date of U.S. provistonal appBcation no. 60/108,558, attorney docket no. 
^791.9, filed on 11/16.1998; (5) U.S. provisionat patent appllcafion no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523,460, attorney docket 

10 no. 25791.11.02. filed on 3/10/2000, which claimed the benefit of the filing date of 
U.S. proviskxiat applicatron no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
applicatkm no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which dalmed the benefit of the filing dates of U.S. provisional applicatton no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 

15 applkation no. 60/154,047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility applicatton no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, whteh denmed the benefit of the fBing date of U.S. provistonat serial no. 
60/121.907. attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
applcafion no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7, 2000, 

20 which claimed the benefit cX the filing date of U.S. provisional patent applicatton 
serial na 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utnity patent applteatkm no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. whteh claimed the benefit of the filing date of U.S. provisional applteatkm 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 

25 provisional applteatton no. 60/146.203. attorney docket na 25791.25. filed on 
7/29/1999: (12) U.S. provistonal applicalton no. 60/143.039, attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistenal patent applteatton serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appBcation no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 

30 U.S. provisional intent appllcatton no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S.' provistonal patent applteatton no. 60/165,228, 
attorney docket no. 25791.39. filMI on 11/12/1999. the dtedosures of whteh are 
Bicorporated herein by reference. 

The sealing members 1145 are coupled to the outer surtece of the 

35 expandable tubular member 1140. The sealing members 1145 are preferably 
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adapted to engage and fluididy seal the interfaoe Iwtween the radially expanded 
expandable tubular memtier 1140 and the weilt)ore casing 1100. In a preferred 
eiTtfiodihient,theappaTaius111Sindudesaplura%ormnngmen^ In a 

preferred emtxxliment. the secrting mafTd>ers 1145 sunouhd arid isolate the opening 
1110. 

As illustrated in FIG. 11a. the apparatus 1115 is preferal)ly positioned vvithin 
the wellt)ore casing 1100 with the expandable tubular member 1140 positioned in 
opposing relation to the opening 1 110. in a preferred embodiment, the apparatus 
1115 includes a plurality of sealing membere 1145 that are positioned above and 
below the opening 1110. In this manner, the r^l expansion of the expandable 
iubuiar member 1 140 optimally fluididy isolates the opening 1110. 

As niustrated in I^IG. lib, the apparatus 1115 is then anchored to the 
welibore casing 1 100 iRsir^ the anchoring device 1 135*. In a prefened embodiment, 
the anchoring device 1135 is pressi^ized arid the. expandable elentent 1150 is 
extended from the ancTioring device 1135 through the con«spondir^ andioring 
window 1 155 in the expandable tubular member 1 140 into Intimate contact wth the. 
weibore casing 1100. In this manner, the feitermediate section 1165 of ttie 
expandabte tubular menfd)er 1140 is removably coupled to the welibore casing 1 100. 

in an alternative embodiment, a compressiMe conent and/or is then 
Injected into at least a portion of the anriular space between the unexparKled portion 
of the tubular member 1140 and the wellboire casing 1100. The compressible 
dement and/or epoxjf is then pemiitted to at feast partiaily cure prior to the inittetion. 
of the radial expansion process. In this manner, an annufer stnjcturai «jpport and 
fluidic seal is provided around the tubufer member 1 140. 

As illuslreted In FIG. lie. \n a preferred enysodiment, the expansion oone 
1130 is then axfelly displaced by applying an axtei force to the second support 
member 1125. In a prefened embodiment the axial displaoement of the mqaansion 
cone 1130 radially expands the lower section 1160 of the expandable tubular 
member 1140 into intimate contact with the waile dr the welibore or the welibore 
casing 1100. 

As iOustreted in FIG. 11d, In a preferred embodiment, the axial displacement 
of the expansicm cone 1130 is stopped once, the expansion cone 1130 oontects the 
lower portion of the anchoring device 1 135. 



52 



r 



As illustrated in FfG. lie, in a preferred embodinient the anchoring device 
1135 is then decoupled from the welil>ore casing 1100 and the expartdalte titular 
memt>erll40. 

As illustrated in FIG. 1 1f. in a prefenred emt>odiment the aOal displacenient 
5 of the expansion cone 1130 is then resunied. In a preferred emlxxlimmt, the 
anchorir^ device 1135 is also axial dbpiaoed. In this nnanner. the lower section 
1160 of the mpandable tubular memt>er 1140 is self-anchored to the vvelllxMre 
casing 1 100. In a prefened emtxxJimentt the lower section 1160 of the expandable . 
tubular member 1 140 includes one or more outer rings or oth^* coupling memt)ers 
10 to facilitate the self-anchoring of the lower section 1160 of the expandable tubular 
member 1 140 to the wellbore or the wellbore casing 1 100. 

As iUustrated in FIGS. 11g, after the expandable tubular men*er 1140 has 
been completely radially expanded by the axial displacement of the expansion cone 
1130, the 1110 in the wellbore casing 1100 is sealed off by the radially expanded 
15 tubular member 1140. In this manner, repairs to the weltt>orB casing 1100 are 
optimally provided. More generally, the apparatus 1115 is used to r^ir or form 
wellbore casings, pipelines, and structural supports. In a preferred embodiment, the 
inside diameter of the radially expanded tubular member 1140 is substantially 
constant 

20 Referring to FIGS/12a to 12d, an altemative ernbodiment erf an af^aratus 

and method fipr couplihg an expanctable tubular member to a preexisting stnjcture 
win now be described. Refenring to Fig. 12a, a wellbore casing 1200 positioned 
^in a subterranean fmnation 1205. The wellbore casing 1200 may be positioned 
in any orientation from the vertical direction to the horizontal dbedion. The wellbore 

25 casing 1200 further includes one or more openings 1210 that may have been the 
result of unintentional damage to the wellbore casing 1200, or due to a prior 
peribration or fracturing operation performed upon the sunounding subterranean 
formation 1205. As will be recognized by persons having ordinary sidll in the art, the 
openings 1210 can adversely affect the subsequent operation and use of the 

30 wellbore casing 1 200 unless they are sealed off. 

In a preferred embodiment, an apparatus 1215 is utilized to seal off Hie 
openings 1210 In the wellbore casing 1200. More generally, the apparatus 1215 Is 
preferably utilized to fomn or repair wellbore casings, pipelines, or stnjctural 
supports. 
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The apparatus 1215 piefwably includes a support member 1220, an 
expandable expansion cone 1225. m expandable tubular member 12^. and one «- 
more sealing membere 1240. , ; 

The support mendwr 1220 is preferably adapted to be coupled to a surftice 
5 locatioa The support member 1220 is further coupled to the expandable expansion 
cone 1225. The support member 320 is preferably adapted to convey pressurized 
fluidic materials and/or electrical current md/br communication sighais from a 
suifiBce location to the exiMndable expansion cone. The support rhember 1220 
may, for example, be conventional commerdany available sOdc wire, braided wire, 

10 coiled tutNng, or drilling stock niateriai. 

The e}q)andable expansion oone 1225 is coupled to the support member 
1220. The expandable expansion cone 12^ is preferably adapted to radially 
expand the expandable tubular member 1235 when the expandable expansion cone 
1225 is axially displaced relative to the expandable tubular member 1235. The 

15 expandable expansion cone 1225 is further preferably adapted to radially expand at 
least a portion of the expandable tid)ular member 1235 when the expandable 
expansion oone 1225 is oontn^bly radially expanded. The expandable expansion 
oone 1225 may be any number of conventional commercially available radially 
«q)endable expansion cones, in a prefened embodiment, the expandable 

20 expansion cone 1225 is provided sulMtantiany as dtedosed In U.8. Patent No. 
5,348,095, the dtedo^ure of which is incorporated herein by reference. 

in a pr^rred embodiment, the expansion cone 1225 is further provided 
substantially as disclosed In one or more of the foOowIng: (1) U.S. uttRty patent 
application serial no. 09M54.139, attorney dodtet no. 25791.3.02, filed on 

25 12/3^1999. which claimed the benefit of th^ filing date. of U.S. provisional patent 
application iw. 60/111,293, attorney docket na 25791.3, filed on 12/7/1998: (2) U.S. 
utility patent appncation serial no. 09/510,913. attorney dodtet no. 25791.7.02. filed 
on 2/23/2000, which claimed the benefit of the filing data of U.S. provisionai 
appOcation no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appHcatlon 

30 serial no. 09^2.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provisbnal application no. 60/119.611. 
attorney dodcet no. 25791.8; (4) U.S. utility patent appficatkMi serial no. 09/440.338. 
attorney dock^ no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filkig date of U.S. provisional application no. 60/108.558, attorney docket no. 

35 25791 .9. filed on 1 1/16.1998; (5) U.S. fwovistonai patent application no. 60/183.546. 
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filed on 2/18/2000; (6) U.S. utiHty patent application no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/i2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appBcalion ho. 091^12,695. attoiriey docket no. 25791.12.02. filed on 2/24/2000. 
5 which claimed the bmem of the ffling dates of U.S. provisional ai^iicptton no. 
60/121.841.. attorney docket na 25791.12. filed on 2/26/1999 and U.S. provisional 
appfication no. 60/154.047. attomsy docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appiicatkm no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, whKh claimed the tienefit of the filing date of U.S. pruviskmal serial no. 

10 60/121.907. attorney docket no. 25791.16. filed on 2/26/1909; (9) U.S. utility patent 
appKcatton no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7. 2000, 
whK:h claimed the ben^ of the filing date of U.S. provisk)nal patent application 
serial no. 60/137,998, attorn^ docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent applicatnn no. 09/559,122. attorney docket no. 25791.23.02. filed on 

1 5 4/26^000. which claimed the benefit of the filing date of U.S. provisional application 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorn^ docket no. 25761.25. filed on 
7/29/1999; (12) U.S. fMovlskMial applicatton no. 60/143,039. attorney docket no. 
25791^. filed on 7/9/1999; (13) U.S. provistonal patent appUcation serial no. 

20 60/162.671, attorney dOG)(et no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159.039, attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provlstonal patent applicatton no. 60/159.033. attorney doctet no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provlstonal patent appltoatkm na 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. ttte disctosures of whteh are 

25 incorporated heroin by reference. 

The expandabto tubular member 1235 removably coupled to the 
expanston cone 1225. In a preferred embodiment, the expandabto tubultf men^ 
1235 includes one or more engagtiment device 1250 that are adapted to coupte 
with and penetrate the wellbore casing 1200. In this manner, ttie expandaUe 

30 tubular member 1235 is optimally coupled to the wellbore castog 1200. In a 
preferred embodiment, the engagement devices 1250 include teettt for biting Into 
die surface of the wellbore casing 1200. 

In a preferred embodinnent the expandabto tubular men^ 1235 further 
Indwtes a tower section 1255, an Intemradiate sectton 1260. and an upper sectton 

35 1265. In a prefisned embodiment, ttie tower sedton 1255 includes ttw engagement . 
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devices 1250 In order to provide anchoring at an end portion df the 6xpandai>le 
tubular member 1235. In a prefervad embodiment, tlie wail ttiidcness.of the lower 
and iniemnediBie secoons. 125s and 1260, are less than the wall thickhess of the 
upper section 1265 in order to optbnally fadlitate the radial expansion of the lower 
and intermediate sectkms, 1255 and 1260, of the expandable tubular member 1235. 
In an alternative embodinrMmt, the lower section 1255 of th? expandable tubular 
member 1235 is slotted in order to optimally fadntate the radial expansion of the 
lower section 1255 of the expandable tubular member 1235 usnig ttie expamteUe 
expansion cone 1225. 

In a preferred embodiment, tt>e expandable tubular member 1235 is further 
provided substantially as disclosed in one or more of the following: (1) U.S. utiTity 
patent application serial no. 09/454,139. attorney docket no. 25791.3.02, filed on 
12/3/1999, which claimed ttie benefit of the filing date of U.S. provisional patent 
application no. 60/111.293. attorney dodtet no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney docket no. 25791.7.02. filed 
on 2/23/2000, which claimed ttie benefit of ttie filing date of U.S. provisional 
application.no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, which 
claimed the benefit of ttie flBng date of U.S. proviskinai application no. 60/119,611, 
attorney docket no. 25791.8; (4) U.S. utility patent applteatiori serial no. 09/440,338. 
attorney docket no. 25791.9.02, filed on 11/15/1999. which claimed ttie beneftt of 
ttte filing date of U.S. provlstonal applteafion no. 60/108.558. attorney docket no. 
26791.9. filed on 11/16.1098; (5) U.S. provlstonal patent appHcation no. 60/183,546, 
filed on 2/18/2000; (6) U.$. utility patent appHcation no. 09/523,460, attorney docket 
ho. 25791.11.02, filed on 3/10/2000, which claimed ttie benefit of ttie filing date of. 
U.S. provisional appHcation no. 60/124,042, filed on 3/11/1909; (7) U.S. utittty patent 
application no. 09/512,895, attorney docM no. 25791.12.02, filed on 2/24/2000. 
whk:h claimed ttie benefit of ttie filing dates of U.S. provbkKial applteatidn no. 
60/121,841. attorney docket no. 25701.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appHcation no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed ttie benefit of ttie filing date of U.S. provistonat serial no. 
601/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
which claimed ttie bendit of the filing data of U.S. proviskyial patent appHcation 
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serial no. 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999: (10) U.S. 
uHity patent application no. 09/569.122, attorney docket no. 25791.23.02. filed on 
4/28/20CG, wMch daimed the benefit of the finng date of U.S. proviisional applteation 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonal applicatton no. 60/146.203, attorney docket no. 25791J25. filed on 
7/29/1999; (12) U.S. provisk>nal applicatton na 6(V143.039. attorney docket rto. 
25791.26, filed on 7/9/1999; (13) U.S. pfovistonal patent appiteatton sefial no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provlstonal 
application no. 60/159.039, attorney docket no. ^5791.36, filed 6n 10/12.1999; (15) 
U.S. pmvistonal patent applicatton no. 60/159.033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applkation no. 60/165,228; 
attorney docket no. 25791.39. filed on 11/12/1999. the disctosures of which are 
incorporated herein by reference. ... 

The sealing members 1240 are preferably coupled to the outer surfece of the 
upper portion 1265 of the expandable tubular member 1235. The sealing members 
1240 are preferably adapted to engage and fiuldldy seal the interface between the 
radially expanded expandable tubular member 1235 and the wellbore casing 1200, 
In a preferred embodiment, the apparaitus 1215 includes a plurality of sealing 
members 1240. h a pr^nM embodiment, the sealing members 1240 surround 
and isolate the opening 1210. 

As illustrated In FIG. 12a. the apparatus 1215 preferably positkNied within 
the wellbore casing 1200 with the expandable tubular memtwr 1235 positkmed in 
opposing rslaikm to the opening 1210. In a preferred embodiment, the apparatus 
1215 inchjdes a pluraiity of sealnig members 1240 that are posifioned above and 
below the opening 1210. In this manner, the radial expanskm of the mpahdable 
tubular member 1235 optimally fiuididy isolates the opening 1210. 

As illustrated in FIG. 12b. the expandable tubular member 1235 dl the 
apparatus 1215 is then anchored to the wellbore casing 1200 by expanding the 
expandable expansion cone 1225 into contact with the kywer sedfon 1255 of the 
expandable tubular member 1235. In a prefened embodiment, the tower sectton 
1255 of the expandable bd>utar member 1235 is radially expanded into intimate 
contect with the wellbore casing 1200. In a preferred embodiment, the eiigagement 
devices 1250 are thereby coupled to, and at least partially penetrate into, the 
wellbore casing 1200. In this manner, the lower sectton 1255 of the expandable 
tubular member 1235 is (vtbnatly coupled to the wellbore casing 1200. 
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In an alternative embodiment, a compressible cement and/or epoxy Is then 
injected into the annular space between the unexpended portion of the tid>ular 
member 1235 and the weflbore casing 12Q0. The compressible cement and/or 
epoxy may then be permitted to at least partially cure prior to the inittotton of the 
radial expansion process. In this rtianner. an annular slnicturai support and fluldic 
seal is provided around the tubular member 1 235. 

As illustrated in FIG. 12c, the expandable expanston cone 1225 is then 
axially displaced by applying an axial force to the support member 1220. in a . 
preferred embodiment, the axial displacement of the expansion cone 1225 radially 
G|xpands the expandable tubular member 1235 into intimate contect with the wails of 
the wellbbre casing 1 200. 

As illustrated in FIQ. 12d, in a preferred embodiment, after the expandabte 
tubular member 1235 has been radially expanded by the axial displacement of the 
expandabte expansion cone 1235. the opening 1210 In the wellbore casing 1200 is 
sealed off by the radially expanded tubular member 1235. In this manner, r^irs to 
the welibofe casing 1200 are optimally pro\Med. More generally, the apparatus 
1215 is used to repair or form wellbore casings, (xpeiines. and stnictural supports. 

Refening to FIGS. 13a to 13d, an altemative embodiment of an apparatus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described* Referring to Fig. 13a, a wellbore casing 1300 is posittoned 
within a subterranean formation 1305. The wellbore casing 1300 may be positioned 
in any orientation from the vertical direction Thewellbore 
casing 1300 further bfidudes one or more openings 1310 that may have been the 
result of unintentional damage to the wellbore casing 1300, or due to a prior 
perforation or fracturing operation perfbrmed upon the sunounding subterranean * 
fbmiatlon 1 305. As wHI be rea)gnized by pmons fmAng ortfinary skill In the art, the 
openings 1310 can adversely affect the subsequent operation and use of the 
wellbore casing 1300 unless they are sealed off. 

In a preferred embodiment, an apparatus 1315 Is utilized to seal off the 
openings 1310 in the welltkm casing 1300. More generally, the apparatus 1315 is 
preferably uUlized to form or repair wellbore casings, p^ines, or stmctural 
supports. 

The apparatus 1315 preferably Includes a suppwt member 1320, an 
expansion cone 1325, an expandable tubular member 1335, a heater 1340. and one 
or more sealing members 1345. 
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The support member 1320 is preferably adapted to be coupled to a surface 
location. The support member 13^ is furtlier coupled to the expansion cone 1^. 
The support member 1320 is preferably adapted to convey pressurized fluidic 
mateitals and/or electricai current and/or communteation signals firom a surface 
5 localion to the expansion cone 13:^ and heater 1340. The support member1320 
may. for eaamp»», be conventional oommercialiy available sUck whe, braided wire, . 
coiled tubing, or drilling stodc material. 

The expansion cone 1325 is coupled to the support member 1320. The 
expansion cone 1325 Is prtferably adapted to radially expand the expandable 

10 tubular member 1 335 when the expansion conei 325 is axially displaced relative to 
the expandable tubular member 1335. The expansion cone 1325 may be any 
number of conventional commercially available expansion cones. 

In a preferred embodiment, the expansion cone 1325 is further provided 
substantially as disclosed in one or more of the following: (1) U.S. utilty patent 

15 appHcation serial no. 09/454,139, attorney dodcet no. 25791.3.02, filed on 
12^1999. which claimed the benefit of the filing date of U.S. provisional patent 
appGcation no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applidation serial no. 06/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 

20 appHcatton no. 60/121.702, filed on 2/25/1999; (3) U.S. utiiity patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal applicatton no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. viMch claimed the beneftt of 

25 the filing date of U.S. provisional appllcatnn no. 60/108,558, attorney docket no. 
2S791.9. filed on 11/16.1998; (5) U.S. provistonal patent iappllcation no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent appllcalton no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. wttich daimed the benefit of the fBing date of 
U.S. proviskMial applicatton no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 

30 appllcatnn no. 09/512,895. attorney docket no. 25791.12.02, filed on 2/24/2000. 
whk^ claimed the benefit of the fiHng dates of U.S. provistonal application no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
applicatton no. 60/154,047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02, filed on 

35 2/24/2000, which claimed the ben^ of the filing date of U.S. provisional serial no. 
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6(V121.907. attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utUity patent 
apfriicatton no. 09/588,946. attonr^ey docket no. 25791.17.02. filed on June 7. ^00. 
wiich daimed the benent of the flung date of U.S. provisional patent appDcatton 
serial no. 60/137.998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
5 iftHHy patent appllcatton no. 09/569.122. attorney docket no. 25791.23.02, filed on 
4/26^000, which daimed ttie benefit of the filing date of U.S. provtetonal applicatte)n 
no. 60/131,106. attorney docket no. 25791.23, filed on 4/26/li999: (11) U.S. 
proviskxial applicatton no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applicatkxi no. 60/143.039, attorney docket no. 

10 25791.26. filed on 7/9/1999; (13) U.S. provisbnal patent applteation serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provtslonal 
applicatfon no. 60/159,039. attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent appOcation no. 60/159,033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisk>nai patent application no. 60/165,228, 

15 attorney dock^ no. 25791.39, filed on 11/12/1999. tile disdosures of which are 
incorporated herein by reference. 

The extendable tubular member 1335 is removabty coupled to the 
e)ipansk>n cone 1325. In a prefened embodiment, the expandable ttibular member 
1335 indudea one or mom enjgagement devices 1350 that are adapted to couple 

20 with and penetrate ttie wellbore casing 1300. In tiiis manner, the expandable 
tubular member 1335 is optimally coupled to the weUbwe casing 1300. In a 
preferred embodiment, ttie engagement devices 1350 indude teeth for biting into 
the surface of the wellbore casing 1300. 

In a preferred embodiment, the expandable tubular member 1335 further 

25 faidudes a tower section 1355, an intermediate section 1360. and an upper section 
1365. In a preferred ernbodirnent the taww sectton 1355 includes ttie ^ 
devices 1350 in order to provide anchoring at an end portk>n of ttie expandable 
Hibular member 1335. In a preferred embodiment, ttie wall thkdofiess of ttie tower 
and intermediate sections, 1355 and 1360, are less ttian ttie wall thickness of ttie 

30 upper section 1365 in orcter to optimally ^dlitate ttie radial expanston of ttie tower 
and intemriediate sections. 1 355 and 1 360, of the expandabte tubular member 1335. 

In a preferred embodiment, the lower sedion 1355 of the expandable tubular 
memt>er 1335 indudes one or more shape memory metal Inserts 1370. In a 
preferred embodiment, ttie inserts 1370 are adapted to radially expand ttie tower 

35 section 1355 of ttie mpanctabto tubular member 1335 Into Intimate contad wtth ttie 
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vieKbon casing ISiDO.when heated by the heater 1340. The shape memory metal 
inserts 1370 may be febrlcatod frem any number of conventional oommerdally 
avaiaiNe shqw memory aiioys such as. for example. Nm or NTTINOL using 
conventional forming processes such as, for example, those described in U.j5. 
Patent Nos. 5.312.152. 5,344.506. tmi 5.718.531. the disclosures of which' are 
incorporated herein by reference. In this manner, the ^pe memory metal inserts 
1370 preferably rediaDy expand the lower section 1355 of the expandable tubular 
member 1335 when the inserts 1370 are heated to a temperature at>ov8 their 
transfbnnation temperature using the heater 1340. In a preferred embodiment, the 
transfonnation temperature of the inserts 1370 ranges from about 250<* F to 450" F. 
In a preferred embodiment, the material composition of ttie lower section 1355 of the 
expandable tubular member 1335 is furt^r selected to maximize the radial 
expansion of the lower section 1355 during the transfonnation process. 

In a preferred embodiment, the inserts 1370 are positioned within one or 
more corresponding recesses 1375 provided in the lower section 1355 of the 
expandable tubular member 1335. Alternatively, the inserts 1370 are oompietely. 
contained witMn the lower section 1355 of the expandable tubular member 1 335. 

In a prafened embodbnent, the expandable tubular member 1335 is further 
provided substantially as disclosed in one or more of the fbllowing: (1) U.S. utility 
patent appiicafion serial no. 08/454,139, attorney dodcet no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of tiie filing date of U.S. provlsionai patent 
application no. 60/1 1 1 ,293, attorney dodc^ no. 25791 .3, fited on 1 2/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attwn^ dodcet no. 25791.7^02. filed 
on 2/23/2000. which claimed ttte benefit of ttte filing date of U.S. provlsionai 
appiicafion na 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350, attorney docket no. 25791.8.02. filed on 2/10/2000, which 
claimed the benefit df the filing date of U.S. prbvisi(»ial application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440.338. 
attorney docket no. 25791.9.02, filed on 11/1 5/1 9g9.wbk:h daimed ttw benefit of 
the filing date of U.S. proviskNial application no. 60/108.558, attomey docket no. 
25791.9, filed on 1 1/16.1998; (5) U.S. pravisk>nai patent appOcation no. 60/183,546, 
on 2/18/2000; (6) U.S. utility patent appUcation no. 09^23,460, attomey docket 
no. 25791.11.02, filed on^ia/2000. whtoh daimed tiw benefit of the filing date of 
U.S. pro\flsional appUcation no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895. attomey docket no. 2S791.1Z02. fited on 2/24/2000. 
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wMch daimed the benefit of the mng dates of U.S. provisional appScaUon no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
applcation nd 60/154.047. aOomey docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utflHy appiicatton na 09/511.941; attorney docket no. 25791.16.02. filed on 
2/24/2000. whteh dabned the benem of the ffling date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility pafent 
application no. 09/588,946. attorney docket no. 25791.17.02, fDed on June 7. 2000. 
which claimed the benefit of the flDng date of U.S. provisional patent appDcation 
serial no. 60/137.998, attorney docket ha 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which daimed the benefit of the filing date of U.S. provistonal appiteation 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional application no. 60/143,039. attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent applicatk>n serial no. 
60/162.«71. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisional 
applicatkm no. 60/159.039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provisk)nal patent appUcation no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton no. 60/165.228, 
attorney docket no. 25791.39, filiad on 11/12/1999. ttte disdosures of whteh are 
incorporated herein by refisrence. 

The heater 1340 is coupled to the support member 1320. The heater 1340 
is prefsrably adapted to oontroliably generate a tocaHzad heat source for elevating 
ttie temperature of ttie inserts 1370. In a preferred embodiment, the heater 1340 
indudes a conventional thermostat control in order to control ttw operating 
tenverature. The heater 1340 is praforably coiitrolled by a surface oontrd device in 
a conventfonsri manner. 

The sealing members 1345 are preferably coupled to ttie outer surface of the 
upper portton 1365 of fhe expandable tubidar member 1335. The sealing members 
1345 are preferably adapted to engage and fluMidy seal the interface between ttie 
radially expanded expandable ttjbular member 1335 and the wellbore casing 1300. 
in a prefened embodiment, ttie apparatus 1315 indudes a plurality of sealing 
members 1345. In a preferred embodiment, the sealing members 1345 surround 
and Isolate the opening 1310. 
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As illustratad in FIG. 13a, the apparatus 1315 is preferatrfy positimed within 
the wellbore casing 1300 with the expandat>le tutxiiar member 1335 positioned in 
opposing relation to the opening 1310. In a prefenred emtKxiflmnt, the apparatus 
1315 includes a pturaOty of sealing memt>er6 1345 that are positioned above and 
5 below the opening 1310. In this manner, the radial expansion of the expandable 
tubular member 1335 optimally fluididy teolates ttie opening 1310. 

As illustrated in FIG. 13b, in a pr^ensA embodiment, ttte expandable tubular 
member 1335 of the apparatus 1315 is then anchored to the wellbore casing 1300 
by radially expanding the inserts 1370 using the heater 1340. In a prefenBd 

10 embodiment, the expansion of the inserts 1370 causes the lower section 1355 of the 
expandable tubular member 1335 to contact the weilbons casing 1300. In a 
preferred emtxxliment, the engagenrtent devices 1 350 are thereby coupled to, and at 
least parUaliy penetrate Into, the wellborie casing 1300. In this manner, the lower 
section 1355 of the expandable tubular member 1335 is optimally cou^ to the 

15 wellbore casing 1300. 

In an alternative embodiment a compressible cement and/or epoxy is then 
injeded into the annular space between the unexpanded portion of the tubular 
member 1335 and the wellbore casing 1300. The compressible oement and/or 
epoxy may then be penmitted.to at least partially cure prior to the initiation of the 

20 radial expansion process. In this manner, an annular structural support and fiuldic 
seal is provided around the tubular member 1335. 

As illustrated In FIG. 13c the expansion cone 1325 is then axlsdly displaced 
by applying an axial force to the support member 1320. In a preferred embodiment, 
the a)dal displacement of the expansion cone 1 325 radially expands the mpandable 

25 tubular member 1335 into ihtlmato contact with the walls of the wellbore casing 
1300, 

As illustrated in FIG. 13d, In a preferred embodiment, after the expandable 
tubular member 1335 has been completely radially expanded by the axi^ 
displacement of the expanston cone 1335, the opening 1310 In the wellbore casing 
30 1300 is sealed off by the radially expanded tubular member 1335. In this manner, 
repairs to the wellbore casing 1300 are optimally provided. More generally, the 
apparatus 1315. is used to repair or form wellbore casings, pipelines, and structural 
supports. 

Refening to FIGS. 14^ to 14g, an alternative embodiment of an apparatus 
35 dTKi method for coupling an expandable tubular menr^ to. a preexisting structure 
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will now bo described. Referring to Fig. 14a. a weiibore casing 1400 is positioned 
witNn a subtenanean fonnatton 1405. The weiibore ca^ 1400 may be positioned 
inariyarierrfationfromiheveriicddbec6oniothetx)rizcmtaidirecttoii Thew^ibore 
casfrig 1400 further includes one or moie openings 1410 that may have been the 
result of unintanttonai damage to the weiibore casing 1400. or due to a prior 
perforation or fracturing operation perfbmnisd upon the surrounding subtenanean 
formation 1405. As will be recognized by persons having ordinary skill in the art, the 
openings 1410 can adverse affect the sid>sequent operation and use of ttw 
weiibore Cc»ing 1400 unless they are sealed off. 

in a prefen«i embodiment, an apparatus 1415 is utilized to seal off the 
openings 1410 In the weiibore casing 1400. More generally, the apparatus 1415 is 
preferably utilized to fonn or r^ir weiibore casings, pipelines, or stnictural 
supports. 

The apparatus 1415 preferably Includes a first support member 1420. a 
second support member 1425, a coupling 1430, an expandable tubular member 
1435. an expansion cone 1440. a third support member 1445, and a packer 1450. 

The first support member 1420 is pn^rabiy adapted to be coupied to a 
surfece location. The support member 1420 is further ooi^ied to the expansion 
cone 1440. The first support member 1420 Is preferably adapted to convey 
pressurized fluidic materials and/or eleiBtrical current and/or oommunkiatton signals 
from a sufface k)cation to the expanskm cone 1440 and the packer 1450. The ftst 
support member 1420 may. for example, be oonventipnal commercially avsdiable 
slick wire, braided wire, coiled tubing, or drilling stock material 

The second support rhember 1425 is preferably adapted to be coupled to a 
surfece tocatton. The support member 1425 Is fiMher coupled to the couplhg 1430. 
The first support member 1425 is preferably adapted to convey pressuriaed fluMte 
materials and/or electrical cunent and/or oornmunicatK)n ^nals from a surface 
k)catkvi to the coupling 1430. The second support member 1425 may, for exampte. 
be conventional convnercialiy avstilable slick wire, braided wire, coHed tubing, or 
drilling stock material. 

The coupling 1430 is coiqsled to the second support memt^ 1425. The 
coupling 1430 is further preferably removably coupled to the expandable tubular 
member 1435. The coupGng 1430 may be any number of conventional 
commercfelly available passive or actively confiroOed coupling devtees such s». for 
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e3«np!e, packers or sDps. Ill a preferred embodbnent, the coupling 1430 is a 
. mechanical slip. 

Th6 Ayp^nHaMft tuhijtor mArrih^ 1435 reTTKJvsbly coupted to ths coupifng 
1430. in a preferred embodiment, the expandable tubular member 1435 includes 
5 one or more engagement devices that are adapted to couple vyith and penetrate the 
weltoore casing 1400. In this manner, the expandable tid>ular number 1435 is 
optimally coupled to the wellbpre casing 1400. In a prsfmed embodiment, the 
engagement devices include teeth for biting into the surface of the wellbore casing 
1400. In a preferred embodiment, the expandable tubular member 1435 further 

10 includes one or more sealing members on the outside surfeice of the expandable 
tubular merTU)er 1435 in order to opt!rr.3!b/ sea! the interface bstivean the 
expandable tubular member 1435 and the wellbore casing 1400. 

in a preferred embodiment, the expandable tubular member 1435 Is further 
provided substantia^ as disclosed in one or more of the following: (1) U.S. utility 

15 patent application serial no. 09/454,139, attorney docket no.. 25791. 3.02, filed on 
12/3/1999,. which claimed the benefit of the filing date of U.S. provistonal patent 
appBcatton no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913. attomey dock^ no. 25791.7.02, filed 
on 2/23/2000. whteh claimed the benefit of the filing date of U.S. provisional 

20 applicatton no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350.. attomey docket no. 25791.6.Q2, filed on 2/10/2000, which 
claimed the benefit of the filing date df U.S. provistonal applicatton no. 60/119.61 1, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attomey docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 

25 the filing date of U.S. provistonal applicatton no. 60/108,558, attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provisional patent applicatton no. 60/183,546, 
fitod on 2/18/2000; (6) U.S. utility patent applicatton ho. 09/523.460, attomey docket 
no. 25791.11.02, filed on 3/10/2000^ which claimed the benefit of the filing date of 
U.S. provistonal application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 

30 application no. 09/512.895, attomey docket no. 25791.12.02. fHed on 2/24/2000, 
whkii claimed the benefit of the filing dates of U.S. provistonal appltoatton no. 
60/121.841, attomey docket no. 25791.12. filed on 2/28/1999 and U.S. provisional, 
appltoatton no. 60/154,047, attomey docket no. 25791.29, fitod on 9/16/1999; (8) 
U.S. utflity appltoatton no. 09^11.941. attomey docket no. 25791.16.02, filed on 

35 2/24/2000, which claimed the benefit of the fitog date of U.S. provistonal serial no. 
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60/121,807. attorney docket no. 25791.16. filed on 2^1989; (9) U.S; utUity patent 
sVpBcation no. 09/588,946. attorney docket no. 25791.17.02, filed on June 7, 2000, 

wvMttiw^ Brwrwii* wf HIV ■inti|| ««aio w.w* |A wvmf\/iicii |/ai^ II a|/|/in.#auvi I 

serial no. 60/137.998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
5 utility patent appUcatlon no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. whKh claimed the Iwhefit of the filing date of U.S. provistonal applteatton 
no. 60/131,106, attorney docket no. 25791.23, filed on 4^/1999; (11) U.S. 
provisional applicatkm no. 6Q/1463}3, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provlstonal appHcatton no. 60/143.039. attorney docket no. 

10 25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
80/182.571, attorney docket no. ^791.27. filed on 1 1/1/1999; (14) U.S. provisnnai 
appncatton no. 60/159.039, attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provistonal patent applteafion no. 6()/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonat patent applteation no. 60/165.228. 

15 attorney docket no. 25791.39. filed on 11/12/1999. the dlBCtosuiies of which are 
incorpoFBted herein by reference. 

The expanskm cone 1440 is coupled to the fbiA support member 1420 and 
the third support member 1446. The expanston cone 1440 Is preferably adapted to 
radiaily expand ttie expandable tubular men^ 1435 when tfw expanston cone 

20 1440 is axiaHy displaoed relative to the expandabte tubular member 1435. 

In a |»8ferred embodiment, the expansion cone 1440 is provtoed 
substantially as disctosed in one or more of the fbllowing: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02,. filed on 
12/3/1999, whtoh dainwd the benefit of the filing date of U.S. provisional patent 

25 applkatton no. 60/11 1,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton s^l no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000, wrhtoh claimed the benefit of the filing date of U.S. provistonal 
appBcatton no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent apji^cation 
serial no. 09/502.350. attorney docket no. 25791.8.02. fded on 2/10/2000. virtiich 

30 claimed the benefit of the filing date of U.S. provistonal applicatton no. 60/119,61 1, 
atlomey docket no. 25791.8; (4) U.S. ufiHty patent application serial no. 09/440.338. 
attorney docket no. 25791.9^02. filed on 11/15/1999. whtoh deimed the benefit of 
the filing date of U.S. provistonal applicatton no. 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appltoation no. 60/183.546. 

35 fitod on 2/1 8/2000; (6) U.S. utility paterit appOcatton no. 09/523.460. attorney docket 



no. ^791.11.02. filed on 3/10/2000. which claimed the benefit of the filing date of 
U.S. provisional application no. 60/124,042. filed on 3/11/1990; (7) U.S. utility patent 
appScaticn no. 03/512.S85. attcniey docket no. 25^1.12.02. med on. 2/24/20G0. 
which claimed the benefit of the filing dates of U.S. provisional application no. 
5 60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utiHty applicatton no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefH of the filing date of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 

10 application no. 09/588,946. attorney docket no. 25791.17.02. filed on June 7. 2000, 
Mdhkh daimed the benefit of the filing date of U.S. provisionai patent applicatnn 
serial no, 60/137.998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/2^2000, wNch claimed the benefit of the filing date of U.S. provisional applicatton 

15 no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisiorial application no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provisional application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent appllcatibn seiiai no. 
60/162.671. attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provlstonal 

20 applicatton no. 60/159.039, attorney docket no. 25791.36. filed on 10/12,1999; (1 5) 
U.S. provlstonal patent appltoatton no. 60/159.033. attbmey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provlstonal patent application no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999, the disctosures of which are 
fncorporated herein by reference. 

25 The third support member 1445 is preferably coupled to the expansion cone 

1440 and the packer 1450. The third support member 1445 is preferably adapted to 
convey pressurized fluldic nraterials and/or eledrical current and/or conmiunteation 
signals from a surface location to the packer 1450. The third support member 1445 
may, for example, be conventional commercially available sfick wire, braided wire, 

30 colled tubing, or drilHng stock material. 

The packer 1450 Is coupled to the third support member 1445. The packer 
1450 is further preferably iadapted to controllably coupled to the wellbore casing 
1400. The packer 1450 may be anynumber of oonventtonal commercially available 
packer devtoes. In an altemativa embodiment a bladder. sGpped cage assembly or 

35 hydraulto slips may be substitutBd for the packer 1450. 
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As illustrated in FIG. 14a. the apparatus 1415 is prefarabiy positioned within 
the wellbore casing 1400 with the twttom of the expand^le tutnilar member 1435 

As illustrated in FIG. 14b, in a prefenBd embodiment, the padker 1450 is 
then anchored to the wellbore casing 1400. In this manner, the expansion cone 
1440 is nrutintav^ed in a substantially stationary position. 

As illustrated in FIG. 14c» in a preferred embodiment, the expandable tubular 
member 1435 is then lowered towards the stationary expansion cone 1440. In a 
prefen^ embodiment, as illustrated in FIG. 14d, the lower end of the expandable 
tubular ntenrtber 1435 impacts the expansion cone 1440 and is radially expanded 
Into contact with the wellbore casing 1400* in a prefefTed embodimeni, the lower 
end of the expandable tubular member 1435 includes one or more engagement 
devices for engaging the weHbore casing 1400 in order to optimally couple the end 
of the expandable tubular member 1435 to the vvelibore casing 1400. 

In an alternative embodiment a compressltHe cement and/or epoxy is then 
injected into the annular space between the unexpended portion of the tubular 
member 1435 and the wellbore casing 1400. The oompvessible cement and/or 
epoxy is then permitted to at least partially cure prior to the Initiation of the radial 
expansion process. In this manner, an annular structural support and fluldic seal is . 
provided around the tubular member 1435. 

As illustrated In FIG. 14e, in a preferred embodiment, the packer 1450 is 
decoupled from the wellbore casirq 1400. 

As illustrated in FIG. 14f, in a preferred embodiment, the expansion cone 
1440 is then axially displaced by applying an axial force to the first support member 
1420. In a preferred embodiment, the axial displacement of the expanston cone 
1440 radially expands the expandable hjbular member 1435 Into intimate contact 
Witt) the wails of the wellbore casing 1400. In a preferred embodiment, prior to the 
initiation of the axial displacement of the expansbn cdne 1440» the coupling 1430 Is 
decoupled from the expandable tubular member 1430. 

As illustrated in FIG. 14g, in a preferred embodiment, after the expandable 
tubular member 1435 has been completely radially expanded by the axial 
displacement of the expanskm cone 1440, the opening 1410 In the wellbore casing 
1400 is sealed off by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 1400 ara optimally provMed. More generally, the 
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apparatus 1415 is used to ref^j or form welibore casings, (^lines, and structural 
supports. 

Referring to FIGS. 15a to I5d, 9n AttArngtive embodirnsn! of an apparatus 
for coupling an expandable tubular nfieniber to a preexisting structure will now be 
5 described. Refening to Rg. 15a, a wellbore casing 1500 is positioned within a 
subterranean fonnation 1505. The wellbore casing 1500 may be positioned in any 
orientation froni the vertical direction to the horizontal direction. The wellbore casing 
1500 further includes one or nrxm openings 1510 that nrtay have been the result of 
unintentional damage to the weUbore casing 1500, or due to a prior perforation or 

10 fracturing operation perforrned upon the surrounding subtenanean formation 1505. 
As wi!! be rsojgnlzed by {arsons having ordinar/ s!?!!! in the art, the openings 1510 
can adversely affect the subsequent operation and use of tiie wellbore casing 1500 
unless they are sealed off. 

In a prefonred embodiment, an apparatus 1515 Is utilized to seal off the 

15 openings 1510 in ttie wellbore casing 1500. More generally, the apparatus 1515 is . 
preferably utilized to forrn or repair weUbore casings, pipelines, or structural 
supports. 

The apparatus 1515 preferably includes a support member 1520, an 
expandable tubular member 1525, an expansion cone 1530, a coupling 1535, a 

20 re^ient anchor 1540, and one or more seals 1545. 

The support member 1^0 is preferably adapted to be coupled to a surface 
location. The support merTd)er 1520 is further coupled to the expansion cone 1530. 
The support nrtember 1520 is preferably adapted to convey pressurized fluidic 
nf)aterials and/or electrical cunisnt and/or communication signals from a surface 

25 location to the resilient anchor 1540. The support member 1520 may. for example, 
be conventional commercially available slick wire, t>raided wire, coiled tubing, or 
drilifaig stock mat^l. 

The expandable tubular member 15^ is renrK>^biy coupled to the 
expanston cone 1530. In a preferred embodiment, the expandable tubular member 

30 1525 indudesorie or rnore engagement devtoes that are adapted to couple vvith and 
penetrate the wellbore casing 1500. In this manner, the expandable tutHilar 
member 1525 is optimally ocmptod to the wellbore casing 1500. In a preferred 
embodiment, the engagement devices include teetti for biting into the surboe of the 
wellbore casing 1500. In a preferred embodiment, the expandable tubular member 

35 1525 further includes one or more sealing membere 1545 on ttie outside surfooe d( 



the expandable tubular member 1525 in order to optimally seal the Interfece 
between the expandable tubular member 1525 and the weDbore cadng 1500. 

In s prsfSiTSu embcdimsnt expandable tubinar meirwer 1S2S oiciud^ a 
lower seciiori 1550. an intemiediate section 1555, and an upper section 1560. In a 
preferred embodiment, the wall thicknesses of the lower and intermediate sections. 
1550 anid 1555, are 1^ than the wail thidmess of the upper section 1560 in order 
to optimally fediitate the radial expansion of the expandable tubular member 1525. 
In a prefenred embodiment, the sealing members 1545 are provided on the outside 
surface of the upper section 1560 of the expandable tubuiar member 15^. In e 
preferred embodiment, tfie resilient anchor 1540 is coupled to the lower section 
1550 of the exptndabie tubuiar member 1523 in order io opiimaiiy anchor the 
eixpandabie tubular member 1525 to the.welibore casing 1500. 

In a prefenvd embodiment, the expandable tubular member 152i5 is further 
provided substantially as disclosed in one or more of the fbliowing: (1) U.S. utility 
patent application serial no. 08(454^139. attorney docket no. 25791.3.02. filed dn 
12/3/1999, which claimed the benefit of the filing date of U.S. provisional patent 
appiicatton no. 60/11 1.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent appHcation serial no. 09/510,913. attorney docket no. 2S791.7.Q2. filed 
on 2/23/2000, whteh claimed the benefit of the filing date of U.S. provisional 
applteatkm no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appiteatk)n 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
dabned the benefit of the filing date of U.S. pnsvistohal appHcatioh no. 60/1 19.611. 
attorney docket no. 25791 .8; (4) U.S. utility patent applicatkNi. serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. which daimed the benefit of 
the filing date of U.S. provisional api^iiation no. 60/108,558. attorney docket no. 
25791.9. filed on 1 1/16.1998; (5) U.S. provisional patent application no. 60/183,546. 
filed on 2/18/2000; <6) U.S. utility patent applicatton no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10^000, which daimed the benefit of the filing date of 
U.S. provisional application no. 60/124.042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512.895, attorney docket no. 25791.12.02, filed on 2/24/2000, 
which daimed the benefit of the filing dates of U.S. provisional appHcation no. 
60/121,841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047. attorney docket no. 25791.29. fited on 9/16/1999; (8) 
U.S. ufifiiy appttcatton no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the ttenefit of the filing date of U.S. provisk)nal sertel no. 
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60/121,907, attorney docket no. 25791.16. fited on 2/26/1999; (9) U.S. utiBty patent 
application no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7, 2000, 
which dai.TJSd the benefit of the fi!!r^- dsts of U.S. proyisiona! patent spE^lcsticn 
serial no. 60/137,998. attorney docket no. 26791.17, fited on 6/7/1999; (10) U.S. 
utility patent appHcation no. 09/559,122. attorney docket no. 25791.23.02. filed on 
4/26/2000. which claimed the t>enefit of the fiDng date of U.S. provisional appllcafion 
no. 60/131.106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisfonal applicatkm no. 60/146,203, attorney dodcet no. 25791.25. filed on 
7/29/1999; (12) U.S; provisional application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. proviskmal patent appllcattori serial no. 
6a'162.671. attorney docks! no. 25791.27, filed on 11/1/1999; (14) U.S. provSslens! 
application no. 60/159,039. attorney docket no. 25791.36, filed on 10/12.1999; (15) 
U.S. provlskMial patent appHcatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. proviskxial patent appllcatkm no. 60/165.228. 
attorney docket no. 25791.39. filed, on 11/12/1999. the disctosures of whteh are 
incorporated herein t>y reference. 

The expanston cone 1530 is coupled to the support member 1520 and the 
ooupHng 1S3S. The expansion cone 1530 is preferably adapted to radially expand 
ttM expandable tubular member 1525 when the expanston cone 1530 is a)dally 
displaoed relative to the expandable tubular member 1525. The expanskm oone 
1530 may be any number of conventional ornimerdaily available expanston cones. 

In a preferred embodintent. the, expansion cone 1530 is provided 
substantially as disclosed in one or more of the following: (1) U.S. utility patent 
appHcatton serial no. 09/454,139, attonrwy docket no. 25791.3.02, filed on 
12/3/1999, which claimed the benefit of the filing date of U.s: provisional patent 
appHcatton no. 60/111.293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913. attontey docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonal 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
daimed the benefit of the filing date of U.S. provistonal application no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent appHcatton serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/1^999. whtoh danned the benefit of 
ttie mng date of U.S. provisional application no. 60/108.558. attorney docket no. 
25791.9. filed on 1 1/16.19%; (5) U.S. provisional patent appfication no. 6(yi83.546. 
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filed on 2/18/2000; (6) U.S. utility patent appllcafion no. 08/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, which daimed the Ijenefit of the filing date of 

appiicaBon no. 09/512.895, attorney docket no. 25791.12.02. filed on 2/24/2000, 
vAidtt claimed the benefit of the filing dates of U.S. provisional appUcation no. 
60/121,841, attorney docket no. 25791.12, filed on 2/26/1999 and U.S. provisional 
application no. 60/154,047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility appllcatton no. 09/511,941, attorney docket no. 25791.16.02, filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utiiity patent 
sppScsSen no. Oa(588,946, attorney docket no. 25791.17.02, filed on June 7, 2000, 
which claimed the benefit of the filing date of U.S. provisional patent appfication 
serial no, 60/137,998. attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utilify patent appilcatton no. 0di^9.122. attorney docket no. 25791.23.02. filed on 
4/26/2000, whictv claimed the benefit of the filing date of U.S. provisional appilcatton 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provisional oppHcattoh no. 60/146,203, attorney docket no. 25791.25, filed on 
7/^1999; (i2) U.8. provistonal appltoatlon no. 60/143.039, dttomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent appilcatton serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisionai 
application no. 60/159.039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S. provisional patent appilcatton no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appilcatton no. 60/165.228. 
attorney docket no. 25791.39, filed on 11/12/1999. the disclosures of whteh are 
incorporated herein 1^ reference. 

The coupOng 1535 is preferably coupled to the support member 1520, the 
expariston cone 1530 and the resilient anchor 1540. The coupling 1535 is 
preferably adapted to convey pressurized fluklto materials and/or etedricai current 
and/or communlcatton signals from a surfece location to the resilient anchor 1535. 
The coupling 1535 may, for example, be conventional commercially available slick 
wire, braMed wire, ooMed tubing, or drilling stack material. In a preferred 
embodiment, the ooupOng 1535 is deooupted from the resident anchor 1540 upon 
Initiating the axial (fisplaoement of the expanston cone 1530. 

The resHtont anchor 1540 is preferably ooupted to the tower sectton 1550 of 
the expandable tubular member 1525 and the coupling 1535. The resHtont anchor 
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1540 i$ further preferably adapted to be omtrt^Jabiy coupled to tt^ ^'eilba'e cssir^ 
1600. 

Rg ferrin g to FIGS. IBa and iRh. In a pr^fefTsd embodiment, the rssHlent 
anchor 1540 includes one or more coiled resilient menri)ers 1600 and corresponding 
5 releasable couplfhg devices 1605. Iri a preferred embodiment, the resilient anchor 
1540 Is maintained In a compressed Mastic position that is controliably released 
thereby causing the restRent anchor 1540 to expand in si^ thereby releasing the 
elastic energy stored within the resilient anchor 1540. As illustrated in RG. 16b, in a 
preferred embodinrtent when the coupling device 1605 is released, the coiled 

10 resilieht member 1600 at least partially uncoils in the outw^ radial direction. In a 
preferred embodiment, at least a porticn of the coSed member 1800 Is coupled to 
the lower section 1550 of the expandable tubular member 1525. In a preferred 
embodiment^ the uncoiled member 1600 thereby couples the lower section 1550 of 
the expandable tubular memb«^ 1525 to the wellbore jcasing 1500. 

15 The colled member 1600 may be febrlcated from any number of 

conventional commerdaOy available resilient materials. In a preferred embodiment , 
the coned member 1600 Is fabricated from a resilient material such as, for exami^, 
spring steel. In a preferred emtHDdlment the coiled member 1600 Is fabricated from 
memory metals in order to optimally provide controt .of shapes and stresses. 

20 In a preferred embodiment, the releasable coupling device 1605 maintains 

the cdled member 1600 Is a coiled position until the device 1605 Is released. TTie 
releasable coupling device 1605 may be any number of conventional commerdally 
available releasable coupling devices such as, for example, an explostve bolt. 

The resilient anchor 1540 may be positioned in any desired orientation. In a 

25 preferred embodiment, the resilient anchor 1 540 is positioned to apply the maximum 
normal force to the walls, of the weObore casing 1500 after releasing the resilient 
anchor 1540. 

In an alternate embodiment, as illustrated in FIGS. 17a and 17b, the resilient 
anchor 1540 Includes a tubular rhember 1700, one or more resilient anchoring 
30 membere 1705, one or more corresponding rigid attachments 1710. and one more 
corresponding releasable attachments 1715. In a preferred embodiment, the 
resident anchoring membere 1705 are maintained in compressed elastic conditfon 
by the comespondlng ri^^ and releasable attachments. 1710 and 1715. In a 
prefenBd embodiment, when the oonesponding releasable attachment 1715 is 



73 



released, the corresponding rBsilient anchoring member 1705 expands, releasing 
the stored elastic energy, away from the tubular rnember 1700. 

As fflustrated !n Fio, 17a. one end of ^ch re^^t sRChering rr^mbar 1705 
is rigWIy attached to the outside surface of the tubular member 1700 by a 
5 corresponding rigid attachment 1710. The other end of each resilient anchoring 
member 1705 Is removably attached to the outside surface of the tubular member 
1700 by a corresponding releasable attachment 1715. As illustrated In FIG. 17b. in 
a preferred embodiment, releasing the releasable attachment 1715 pennlts the 
resHlenl energy stored in , the resilient anchoring member 1705 to be released 

0 (hereby causing the resilient anchoring member 1705 to swing radially outward from 
the tubular member 1 700. 

The tubular member 1700 may be fabricated from any number of 
conventional materials. . 

The resilient anchoring members 1705 may be fabricated from any number 
5 of resilient materials. In a preferred en*odiment. the resilient anchoring members 
1705 are fabricated Itom memory metal in order to optimally provide control of 
shapes and stresses. 

The rigid attachments 1710 may be fabricated fifom any number of 
conventional commercially available materials, in a prefened embodiment, the rigid 
) attachments 1710 are fabricated from 4140 steel In order to optimally provide high 
strength. 

The releasable attachments 1715 may be fabricated from any number of 
conventional commercially available devices such as. for example, explosivs boMs. 
In another alternative embodiment, as Illustrated in FIGS. 18a and 18b. the 

1 resilient anchor 1540 includes a tubular member 1800, one or more anchoring 
devices 1805, one or more resilient members 1810. and one or more release 
devices 1815. In a preferred embodinr^ent, the anchoring devices 1805 and resHlent 
membera 1810 are maintained In a compressed elastic position by the lalease 
devices 1815. As illustrated In' FIG. 18b. In a preferred embodiment, when the 

• release devices 1815 are rennoved, the anchoring devices 1805 and resilient 
membera 1810 are permittod to expand outwardly In the radial direction. 

The tubular member 1800 preferably iodudes one or more openings 1820 
for containing the release devices 1^15 and fbr permitting the anchoring devices 
1805 to pass through. The tubular member 1800 rtwy be fabricated from any 
number of conventional commercially available materials. In a pntemd 
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embodiment, the tubular member 1800 is fabrittted .from 4140 steel in order to 
optimally provide high strengtt). 

The anchoring devices 1805 are housed within the tubular member 1800. 
The anchoring devices 1805 are preferably adapted to at least partially extend 
5 through the conesponding openings 1820 in the tubular member 1800. The 
anchoring devices 1805 are preferably adapted to couple to. and at least partially 
penetrate, the surface of the wellbore 1500. The anchoring devices 1805 may be 
fabricated from any number of durable hard materials such as\ for example, 
turtgsten carbide, machine tool steel, or hard faced steeL In a prefenred 
10 embodiment, the anchoring devices 1805 are fabricated from machine tool steel in 
order tc optimally pro\^ h^h strengtii, hardne^, and firacturetnughnes. 

The resilient members 1810 are coupled to ttie inside surfeoe of ttie taJbular 
member 1800. The resilient members 1810 are preftobly adapted to apply a radial 
force upon ttie corresponding' anchoring devices 1805. In a preferred embodiment, 
15 when ttie release devices 1815 release ttie anchoring devices 1805, ttie resilient 
members 1810 are preferably adapted to force ttie anchoring devices at least 
partially ttirough ttie corresponding openings 1820 into contact witt), to at least 
partially penetrate, ttie wellbore casing 1500. 

The release devices 1815 are positioned wittiin and cbupled to the openings 
20 1820 in ttie tubular member 1800. The release devices 1815 are preferably adapted 
to hold ttie conresponding anchoring devices 1805 wtthin ttie tubular member 1800 
until released by a control signal provided from a surfece, or other, location. The 
release devices 1815 may be any number of conventional commercially available 
release dexioes. In a preferred embodirnent, the release devices 1815 are pressure 
25 activated in order to optinr^ly provide ease of operation. 

As illustrated in FIG. 15a, ttie apparatus 1515 is preferably positior^ wittiin 
ttie wellbore casing 1500 with ttie expandable tubular member 1525 positioned in 
opposing relation to the opening 1510. 

As illustrated In FIG. 15b, In a preferred embodiment, ttie resilient anchor 
30 1540 is ttien anchored to ttie weBbore casing 1500. In ttiis manner, ttie lower 
section 1550 of ttie expandaUe tubular member 1525 is anchor^ to ttie wellbore 
casing 1500. Iri a prefmed embodiment, ttie resilient anchor 1540 is anchored by a 
control and/or electrical power signal transnvtted from a surfece location. 

In an alternative embodiment, a compro^ibfe cement and/or epoxy Is then 
35 injected into ttie annular space betwe^ ttie unexpended portion of ttie tubular 
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member 1525 and the we!!bore casing 1500. .The compresslbte cement and/or 
epoxy is then pemnKted to at least partially cure prior to the irtitiation of the radial 
expansion process. In this rnsnner, ar. anrujisr structtBs! support arid fluidic sesl !s 
provided around the tubular member 1525. 

As fllusfarated in RG. 15c in a preferred embodintent, the expansion cone 
1530 is then axially displaced by applying an axial force to the support member 
1520. In a preferred embodiment, the axial displacement of the expansion cone 
1530 radially expands the expandable tubular member 1525 into intimate contact 
with the walls of the wetlbore casing 1500. 

As illustrated in FIG. 15d. In a prefenied embodiment, after the expandable 
tubular member 1S25 has been ccmplstely radially expanded by the axial 
cNsplacement of the expanskm cone 1530, the opening 1510 bt the wellbore casing 
1500 is sealed off by the radially expanded tubular member 1525. In this manrwr, 
repairs to the wellbore casing 1500 are Ofriimany provided. More general^, the 
apparatus 1515 is used to repab- or fonn wellbore cashrtgs. pipelines, and structural 
supports. 

Referring to FIGS. 19a. 19b and 19Ci an alternative embodiment of an 
expandable tubular member 1900 for use in the apparatus 1515 will now be 
described. In a preferred en^immt, the expandable tubular rnembef 1900 
includes a tidujiar bsxfy 1905. one or rnore resHient panels 1910, one or more 
corresponding engagement members 1915. and a retease member 1920. In a 
preferred embodiment, the resilient panete 1910 are adapted to expand In the radial 
direction after being released by the release merr«>er 1920. In this manner, the 
expandable tubular member 1900 is anchored to a preexisting ^ructure such as. for 
example, a wellbore casing, an open hole wellbore section, a pipeline, or a structural 
support 

The tubular member 1905 Is coupled to the resilient panels 1910. The 
tubular member 1905 may be any number of conventional commercially avaOable 
expandable tubular members. In a prefened embodiment, the tubular member 1905 
is an expandable casing In order to optimally provide high strength. 

The resilient panels 1910 are coupled to the tubular member 1905. TTie 
resOtont panels 1910 are further releasably coupled to the release member 1920. 
The resilient panels 1910 are preferably adapted to house the expansion cone 
1530. The rssUient panels 1910 are preferably adapted to extend to the position 
1825 upon being released by the release member 1920. In a preferred 
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endxxliment, the resilient panels 1910 are coupled to the tubular member 19Q5 by 
welding in order to optimally provide h^h sfrength. The resiltent panels 1910 may 
be fabricated froni any numt)er of oKiventional oommerdany available r^sOient 
materials. In a preferred embodiment the resilient panels 1910 are fabricated fifom 
8prn)g steel in order to optin^lty store elastic r^ially directed energy. 

The engagement members 1915 are couf^ to tenesponding resilient 
panels. The engagement members 1915 are preferably adapted to engage, and at 
least partiaily penetrate, the wellbore casing 1500, or other preexisting stmcture. 

The release member 1920 is releasably coupled to the resilient panels 1910. 
The reieasa member 1920 te preferably adapted to controllably raiease the resilient 
panels 1910 from their Initial strained positior^ In order to penfnit the resillen! panels 
1910 to expand to their expanded positions 1925. In a preferred embodiment, the 
release member ^92a Is relrasably coupled to the coupling 1535. In this manner, 
eledrtoai and/or control and^oir hydraulic signals are oommunicatdd to and/or fnmi 
the release member 1920. The release member 1920 nnay be any number of 
conventional conrunerdally available release devices. 

Referring to FIGS. 20a to 20d. an alternathfe embodiment of an apparatus 
and method for couplihg an mpandable tubular menAer to a preexisting stmcture 
win now be desicribed. Refening to Fig. 20a, a wellbore casing 2000 is positioned 
within a subterrar^an formation 2005. The wellbore casing 2000 may be positioned 
in any orientation from (he vertical direction to the horizontal direction. The wellbore 
casing 2000 further includes one or more openings 2010 that may have been the 
result of unintentional damage to the wellbore casing 2000, or due to a prior 
perforation or fracturing operation perfbmned upon the surroundlr^ subtenanean 
fonnatlon 2005. As wilt be recognized by persons having ordinary skHI in the art, the 
openings 2010 can adversely affect tim subsequent operation and use of the 
wellbore casing 2000 unless they are sealed off. 

In a preferred embodiment, an apparatus 2015 is utilized to seal off the 
openings 2010 in the wellbore casing 2000. More generally, the apparatus 2015 is 
prefierBtrfy utilited to fbnn or repair wellbore casings, pipelines, or structural 
supports. 

The apparatus 2015 prefmibly includes a ^ppc^ member 2020, an 
expandable tubular nnember 2025, an expansion cone 2030, a coupling 2035, a 
resilient anchor 2040. »id one or more seals 2045. 
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The support nnember 202Q is preferabiy adapted ts be ccu^ to a surface 
location. The support membier 2020 is further coupled to the expansior) cone 2030. 
The support mAmber 2020 !s preferably adapted to convey pressurized fluidic 
materials and/br electrical current and/or oorrvnunication signals from a surface 
location to the anchor 2040. The support member 2020 may, for example, be 
conventional oommercially available slick wire, braided wire, coiled tubing, or dNUIng 
stock material. 

The exparKlable tubular member 2025 is removably coupled to the 
expansion cone 2030. In a pr^erred embodiment, the expandable tubular member 
2025 indudas one or mom en^ernent devtees that are adapted to couple with and 
p^trate the weOters C8»ng 2000. !n this mar-ner, the expandable tubular 
member 2025 is optimaHy coupled to the weBbore casing 2000. In a preferred 
endxxjiment, the engagment devices irwiude teeth for biting into the surfeoe ctf the 
weilbore casing 2000! In a preferred embodiment, the expandable tubular member 
202S further Includes one or more sealing members 2045 on the outsMe suifece of 
the expandable tubular mwnber 2d25 in order to optimally seal the Interface 
between the expandable tubular member 2025 and the weilbore casing 2000. 

in a prefierred embodiment, the expandable tubular membw 2025 lndude$ a 
tower sectton 2050. an Intermediate sectton 20^, and an upper section 2060. In a 
prefened embodiment, the wad Uiicknesses of the tower and intennediate sections. 
2050 and 2055. are less than the wall thickness of the upper sedton 2060 in order 
to optimally fadlitato the radial expansion of the expandable tubular member 2D2S. 
In a preferred embodiment, the sealing menders 2045 are provided on the outside 
surfece of the upper section 2060 of the expandabto , tubular member ^25. In a 
preferred embodiment, the resilient anchor 2040 is coupled to the tower sectton 
2050 of the expandable tubular member 2025 in order to optimally anchor the 
expandable tubular member 2025 to the weObore casing 2000. 

In a preferred embodiment, the expandable tubular member 2025 Is further 
pravkled substantially as disclosed in one or more of the foUovwng: (1) U.S. utility 
patent appiicatton serial no. 09/454.139. attom^ docket no. 25791.3.02. filed on 
12^1999, which claimed the benefit of the filing date of U.S. provistonal patent 
appiicatton no. 80/111.293. attorney docket no.. 25791.3. filed on 12/7/1998; (2) U.S. 
uti«y patent application serial r». 09/510.913. attorney docket no. 25791.7.02, fled 
on 2/23/2000. whteh dalmed the berteflt of the flOng date of U.S. provisional 
appUcatton no. 60/121,702, fited on 2/25/1999; (3) U.S. utility patent appUcation 
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serial no. 09/502,350, attorney docket no. 25791.8.02. fited on 2/10/2000, wttich 
claimed the benefit of the filing date of U.S. provisional application no. 60/119,611, 
attofney do«*et r!0. 25791.8; (4) U.S. utHity pat9.nt app!ira!!on serial no. 09/440.338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which clabned the Iwnefit of 
S the filing date (rf U.S. provisional application no. 60/108,558, attorney docket no. 
25791.9, filed «i 11/16.1998; (5) U.S. provisional patent applk»tk)n no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent applicatkm no: 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/10/2000, \Nhich claimed the t)enefit of the filing dale of 
U.S. provisional application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 

10 applkatton no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24/2000. 
which claimed the benefit of the fil^ dates of U.S. pro^sbna! appHcatton no. 
60/121.841. attorney docket na 25791.12. filed on 2/26/1999 and U.S. provisk>nal 
appBcalion no. 60/154.047, attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appllcaHon no. 09/511.941. attorney docket no. 25791.16.02. filed on 

IS 2/24/2000. whk:h claimed the benefit of the filing date of U.S. provistonal serial no. 
60/121.907. attorney docket no. 25791.16. fited on 2/26/1999; (9) U.S. utlli^ patent 
applteatton no. 09^.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whkii claimed the benefit of the filir^ date of U.S. proviskxial patent appHkamon 
serial no. 60/137,998, attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 

20 utility patent appficatton no. 09/559.122, attorney docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the filing date of U.S. provistonai applicatton 
no. 60/131,106, attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional applteatton no. 60/143,039, attorney docket no. 

25 25791.26. filed on 7/9/1999; (13) U.S. proviskmal patent applicatton serial no. 
60/162,671 i attorney docket no. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
application no. 60/159,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provistonal patent applicatton no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165,228, 

30 attorney docket no. 25791.39, filed on 11/12/1999. ttie discto^jres of whkit are 
incorporated herein by reference. 

The expanston cone 2030 is piefeiably coupled to the support member 2020 
and the coupling 2035. The expanston cone 2030 Is pr^erably adapted to radial^ 
expand the expandabte tobular member 2025 when the «(panston cone 2030 » 

35 axially displaced relative to the expandabte tubular member 2025. 
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In a preferred embocfinent, the scpansion cone . 2030 is provided 
substanttaliy as disclosed In one or more of the fbUowing: (1) U.S. utility patent 
sppiJ^on serfs! .no, QS/454,139, sttcmey dedcst nc. 25791.3.02, fited on 
12/3/1999. which daimed the twnefH of the fDing date of U.S. provisional patent 
appUcation no. 60/111.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
■on 2/23/2000. whteh claimed the benm of «ie filing date of U.S. provisional 
appUcation no. 60/121,702, filed on 2/25/1999; (3) U.S. utility patent application 
serial no. 09/502,350, attorney docket no. 25791.8.02, filed on 2/10/2000, virtikJh 
dalnwd the l)eneftt of the tBing date of U.S. provisional an9iicatk)n no. 60/119.611. 
sttcmsy docket no. 25791 .8; (4) U.S. utility patent appiicaticn sena! no. 0S/440.33S. 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of. U.S. proyislonal appltoatkm no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent appHcatkm no. 60/183.546. 
filed on 2/18/2000: (6) U.S. utflify patent applicatkm no. 09/523,460. attorney docket 
no. 25791.11.02. filed on 3/10/2000. whteh dainnied the Iwnefit of the filing date of 
U.S. proviskNial applicatkm no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appficatkjn no. 09/512.895. attomey^ docket no. 25791.12.02. filed on 2/24/2000. 
whteh claimed the l)eneflt of the filing dates of U.S. prmdstonal appBcatkm no. 
60/121.841, attorney docket no. 25701.12, filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047. attorney docket no. 257&1.29. filed on 9/16/1999; (8) 
U.S. uGlity applicatton no. 09/511.941, attorney docket no. 25791.16.02. filed on 
2/24/2000, whk^ claimed the benefH of the filing date of U.S. provistonal seriai no. 
60/121.907, attorney docket no. 25791.16, fited on 2/26/1999; (9) U.S. utility patent 
application no. 09/588,946, attorney docket no. 25791.17.02, fited on June 7, 2000. 
whidi dainied the twneftt of the firing date of U.S. provistonal patent appDcation 
serial no. 60/137.998. attorney docket no. 25791.17, fited on 6/7/1999; (10) U.S. 
utilify patent application no. 09/559,122, attorney docket no. 25791.23.02. filed on 
4/26/2000. which daimed the benefit of ttie filing date of U.S. provistonal appflcation 
no. 60/131.106, attomey docket no. 25791.23. fited on 4/26/1999; (11) U.S. 
provistonal appitoafion no. 60/146.203. attomey docket no. 25791.25, fited on 
7/29/1999; (12) U.S. provisional appltoatton no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appBcatton serial no. 
60/162.671. attomey docket ntt. 25791.27, filed on 11/1/1999; (14) U.S. provisional 
appltoatton no. 60/159,039, attomey docket ho. 25791.36, filed on 10/12.1999; (15) 
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U.S. provlsiona! patent application no. 60/1^.033. albxney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional pateirt amUication no. 60/165,228. 

— — — ^ • ■ avrwi «m« wMnmrvwivtf wi miiMi aiv 

incorporated herein riaference. 

The coupOng 2035 is preferably coupled to the support member 2020. the 
expansion cone 2030. and the anchCH- 2040. The coupling 2035 te preferably 
ad£^ted to convey pressuria^ fluidic materials and/or electrical current and/or 
communication signate from a surface location to the anchor 2035. The coupling 
2035 may, for example, be conventionai commercially available slick wire, braided 
wire, coiled tubing, or drHling stock material. In a preferred embodimmt the 
coupling ^)35 Is decoupled from the anchor 2040 upon Hiluating uio sxiai 
displacement of the expanskxn cone 2030. 

The anchor 2040 Is preferably coupled to the lower sectton 2050 of the 
expandable tubular member 2025 and the coupling 2035. the anchor 2040 is 
further preferab^ adapted to be oontrollably coupled to the wellbore cas^ 2000. 

Referring to FIQS. 21a and 21b, in a preferred endxxliment. the anchor 2040 
includes a housing 2100. one or more spikes 2105, and one or more conesponding 
actuators 2110. In a preferred entfxxilment, the spikes 2105 are outwardly 
extended by the conesponding actuators 2110. in an alternative embodiment the 
spikes 2105 are outwardly actuat»J by displacing the apparatus 2015 upwanjiy. In 
another altemative embddinmit, the spHces 2105 are outwardly extended by pladr^ 
a quantity of fluidte material onto Ihe spikes 2105. 

The housing 2100 is coupled to the tower sectton 2050 of the expandable 
tubular member 2025, the spikes 2105. and the actuators 2110. The housing 2T00 
is further preferably coupled to the coupling 2035. In a prefenred embodiment, the 
housing 2100 is adapted to convey electrical, commuriicationt and/or hydraulic 
signals froin the coupBng 2035 to the actuators 2110. 

The spikes 2105 are preferably nrx>vably ccHipled to the housing 2100 and 
the corresponding actuators 2110. The spikes 2105 are (^erably adapted to pivot 
relative to the housing 2100. The spikes 2105 are further preferably adapted to 
extend outwardly in a radial directton to engage, and at least partially penetrate, the 
wellbore casing 2000. or oth^ preei^ng striKture such as. for eytamptoi the 
wellbore. Each of the. spikes 2105 further preferably include a concave upwardly 
facing surfeoe 2115. In a prefmed embodiment, the placement of a quantity of 
flukiic material such as. for exan^, a barite plug or a flex plug, onto the surfeces 
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2115 causes tha spikes 2105 to pivot outwardly away from the housing 2100 to 
engage the weilbore casing 2000. or other preexisting structure such as, for 
exarr?p!e, the vsfsL'bere. Aitsmathfety, the upward displacement ef the sppsrstus 
2015 causes the spilces 2105 to pivot outvvardly away from Vt» houshg 2100 to 
engage the wellt)ore casing 2000. or other preexisting stnjcture such as, for 
example, the wellt)ore. 

The actuators 2110 are preferably coupled to the housing 2100 and the 
corresponding spilces 2105. The actuators 2110 are preferably adapted to apply a 
force to the corresponding spikes 2105 sufRdent to pivot the corresponding spikes 
2105 outwardly and away from the housing 2100. The actuators 2110 may be any 
numb^ of convoimonai commerdaiiy available actuators such as. for example, a 
spring, an electrte or hydraulto motor, a hydraulic pteton/cyflnder In a preferred 
embodiment, the actuatore 2100 are liydreulic pistons In order to optimally provMe 
ease of operatton. In an allemative embodiment, the actuators 2110 are omitted 
and the spikes are pivotaily coupled to the housing 2100. 

Referring to ROS. 22a, 22b. and 22c in an alternative embodiment, the 
anchor 2040 includes the housing 2100. one or more petal baskets 2205, and one 
or more corresponding actuatore 2110. In a prefennBd enrUiodiment, the petel 
baskets 2205 are outwardly extended by the corresponding actuatore 2110. In an 
altemative embodiment, the petel basketet .2205 are outwardly actuated by' 
displacing the apparatus 2015 upwardly. In another altemative ennbodlment, the 
petal baskets 2205 are outwardly extended by plachg a quantify of flukiic material 
onto the.petel basKets 2205. 

The housing 2100 Is coupled to the k)wer ^section 2050 of the expandable 
tubular member 2025. the petel baskete 2205. and the actuatore 21 1 0. 

The petel baskets 2205 are preferably movabiy coupled to the housing 2100 
and the corresponding actuators 2110. TTie petal baskete 2205 are preferably 
adapted to pivot retetive to the housirig 2100. The petel baskete 2205 are further 
preferably adapted to extend outwardly in a radtel direction to engage, and at least 
partially penetrate, the weilbore casing 2000. or other preexisting stnicture. As 
illustrated \n RG. 22c each of the petel baskete 2205 further preferably include a 
concave upwanlly facing surface 2215. In a preferred embodiment, the ptecement 
of a quantity of flukiic material such as. for exampte. a barfte plug or a ftex plug, onto 
the surfeces 2215 causes the petal baskete 2205 to pivot outwardly away from the 
housing 2100 to engage the wslibore casing 2000. or other preexisting stnicture. 
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MtemaUvely. the weight of the fluidic rnaterials plaoed onto the petal baskets 2205 is 
sufficient to anchor the expandable tubular member 2025. Altematively, the upward 
uiSpSaCeiTierit of the apparatus 2C15 causes the psta! baskets 2205 to pp/ct 
outwardly away from the housing 2100 to engage the wellbore casing 2000, or other 
5 preexisting structure. 

The actuatcvs 2110 are preferably coupled to the housing 2100 and the 
corresponding petal baskets 2205. The actuators 2110 are preferably adapted to 
apply a force to the corresponding petal baskets 2^ suffident to pivot tt)e 
corresponding petal baskets 2205 outwardly and away from the hcMising 2100. In 
10 an alternative embodiment the actuators 2110 are omitted and the petal baskets 
are pivotaiV coupied to uie housing 21 00. 

In an altemative embodiment, the anchor 2040 includes one or nrK>re spikes 
2105 and one or more petal baskets 2205. 

As illustrated in FIG.- 20a. the apparatus 2015 is preferably posittoned within 
15 the- wellbore casing 2000 with the expandable tubular member 2025 posittoned in 
opposing relation to the opening 2010. 

As illustrated In FIG. 20b, in a preferred embodiment, the anchor 2040 is 
then anchored to the wellbore casing 20(K). In this nranner, the lower section 2050 
of the expandable tubular member 2025 b anchored to the wellbbre casing 2000 or 
20 the wellbore casing. In a preferred embodiment, the anchor 2040 is anchored by a 
control and/or electrical power signal transmitted from a surface k>catk>h to the 
actuators 21 10 of the anchor 2040. In an altemative embodiment, the anchor 2040 
Is anchored to the wellbore casing 2000 by upwardly dteplacing the apparatus 2015. 
In an altemative embodiment, the anchor 2040 is anchcmd to the wellbore casing 
25 2000 by placing a quantity of a flukiic material such, for exampte, a barite plug or a 
flex plug, onto ^ spikes 2105 or petal baskets 2205 of the anchor 2040. In an 
altemative embodiment, the ancha* 2040 is onriitted, arxl the apparatus 2015 is 
. anchored by placing a quantity of a fluidk: material such, for example, a barite plug 
or a ftex plug, onto at least the tower and/or ttie intemnediate sections, 2050 and 
30 2055, of the expandable tubular member 20^. 

In an alternative emt)odiment, a compressible cement and/or epoxy is then 
injected into ,the annular space betyveen the unexpended portton of the tubular 
member 2025 and the wellbore casing 2000.. The oompressibte cement and/6r 
epoxy is then permitted to at least partially cure prior to the inltiaUon of the radial 
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expansion process, in this manner, an annular structural support and fliMic seal is 
provided around the tubular member 2025. 

As illustrated Ln FIG. 20e, si a prsfsfied ernbedirrisnt, the expansion eons 
2030 is then axially displaced by applying an axial force to the support member 
2020. In a preferred embodnnent. the axial displaoenoent of the expansion cone 
2030 radially expands the expandable tidMjIar inend)er 2025 Into Intimate contact 
with the wans of the wellbore casing 2000. 

As OlustiBted in RG. 20d« in a preferred embodiment, after the dependable 
tubular member 2025 has been completely radially expanded by the axial 
displacement of the e}q)ansion cone 2030. the opening 2010 in the weUbore casing 
2000 is sealed ©If by the radially expanded tubular member 1435. In this manner, 
repairs to the wellbore casing 2000 are optimally provided. More generally, the 
apparatus 2015 Is used to repair or forfn weUbore casings, pipelines, and stmctural 
supports. 

Referring to FIGS. 23a to 23e. an alternative embodiment of an apparatus . 
and method for coupling an expandable tubiter member to a preexisting structure 
wlH now be described. Referring to Fig. 23a. a wellbore casing 2300 and an open 
hole weUbore section 2305 are posittoned witMn a subtenanean formation 2310. 
The wellbore casing 2300 and the open hole wellbore section 2305 may be 
positioned in wiy ortontation from the vertical direction to the hor^ 

In a preferred embodbnent. an apparatus 2320 Is utilized to form a new 
section of wellbbre casing within the open hole wellbore section 2305. More 
generally, the apparatus 2320 is preferably utilized to form or repair wellbore 
casings, pipelines, or stmctural supports. 

The apparatus 2320 preferably Includes a support member 2325, an 
expandable tubular member 2330, an expansion cone 2335, one or nriore upper 
seeing members 2340, and one or more sealing members 2345. 

The support member 2325 is preferably adapted to be coupled to a surfece 
location. The support member 2325 is further coupled to the expansion cone 2335. 
The support member 2325 may, for ^cample, be conventional commercially 
available slick wire, braided wire, coiled tubing, or drilling stock material. 

The expartdable tubular member 2330. is rsmovs^ly coupled to the 
expanston cone 2335. In a preferred embodiment, the expandable tubular member 
2025 further includes one or more upper and kwver sealing membere. 2340 and 
2345. on the outskJe surface of the expandable tubular member 2330 in order to 
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optimaHy seal the interface tMtween the expandable tubular member 2330 and the 
weObore casing 2300 and the open hole vveiibore section 2305. 

In a preferfAH embodinfteht. the ex;%ndab!e tubular mefRber 2025 further 
inductes a lower section 2350, an intermediate section 2355, and an upper section 
2360. In a prefened embodiment, the wall thicknesses of the lower and 
intem)e(fiate sections. 2350 and 2355^ are less than the wall thidtness of the upper 
section 2360 in order to' optimally facilitate the radial exparelon of the expandable 
tubular member 2330. In a preferred embodiment the tower section 2350 of the 
expandable tubular member 2330 includes one or more slots 2365 adapted to 
pemiit a fiuidic sealing material to penetrate the lower section 2350. 

!n a referred embodirwwit. the expandsbie tubular member 2330 Is ftirther 
prevMed substantially as disclosed in one or more of the following: (1) U.S. utility 
patent application seirial no. 09^454.13?* attorney <kxksA no. 25791.3.02, filed on 
12/3/1999. wMch claimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney doctet no. 2S791.3. filed on 12/7/1998; (2) U.S. 
utility patent application serial.no. 09/510.913. attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing data of U.S. provisional 
appHcaUon no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent appitoation 
serial no. 09/502.350, attorney docket no. 25791.8.02, filed on 2/10/2000, vyhich 
claimed the benefit of the filing date of U.S. provisional appOcatton no. 60/1 19,61 1, 
atlomey docket na 25791.8; (4) U.S. utility patent application serial no. 09/440.338, 
attomey docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
tile filing date of U.S. provisional application no. 60/108.558. attomey docket no. 
25791.9, filed on 11/16.1998; (5) U.S. pinovlstonal patent application no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attomey docket 
no. 25791.11.02. filed on 3/10/2000. virtiich claimed the benefit of the fifing date of 
U.S. provisional application no. 60/124,042, filed on 3/11/1999; (7) U.S. utility patent 
application no. 09/512,895, attomey docket no. 25791.12.02. filed on 2/24/2000, 
which claimed the beneftt of the filing dates of U.S. provisional application no. 
60/121,841. attomey docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no. 60/154.047. attomey docket no. 25791.29, fited on 9/16/1999; (8) 
U.S. utility appiteation no. 09/511.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. whteh daimed Uie benefit of the filing date of U.S. provistonal serial no. 
60/121,907. attomey docket no. 25791.t6. filed on 2/26/1999; (9) U.S. utiMy patent 
appOcation no. 09/588.946< atlomey docket no. 25791.17.02. filed on June 7. 2000. 
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which delined the benefit of the Wog date of U.S. providonal patent application 
serial no. 60/137,998, attorn^ docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
• utHity patent appliraitiQn no. 09/559,122, attorney dedce! no. 25791.23.02, filed on 
4/26/2000. which dalmed tho t>enefit of the finng date of U.S. provteional application 
no. 60/131,106. attorney dodcet no. 25791.23, filed on 4/26/1999; (11) U.S. 
provisional application no. 60/146,203. attorney docket no. 25791.25, filed on 
7/29/1099; (12) U.S. provisional applicatton no. 60/143,039, attoniey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, attorney docket no. 25791.27, filed on 11/1 /1 9^; (14) U.S. provisional 
application no. 60/159,039, attorney docket no. 25791.36, filed on 10/12,1999; (15) 
U.S, provisiona! patent application no. 50/159,033. attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal patent application no. 60/165.228. 
attorney docket no. 25791.^, filed on 11712/1999. the disclosures of which are 
inooipmated hereih l)y reference. 

The expanston cone 2335 is prefBT^bly coupled to the support member 
2325. The expansiori cone 2335 is further preferably removably coupled to the 
expandable tubular member 2330, The expansion cone 2335 is preferebly adapted 
to radially expand the expandable tubular member 2330 when, the expansion cone 
2335 is axiaHy displaced relative to the expandable tubular member 2330. 

In a preferred embodiment, the expanskMi cone 2335 is provided 
substantially as disdosed in one or more of the foHqwbfig: (1) U.S. utHty patent 
application serial no. 09/454.139, attorney docket no. 25791.3.02. .filed on 
12/3/1999. whteh claimed the benefit of the filing date of U.S. provtelonal patent 
application no. 60/111.293. attorney docket no. 25791 .3, filed on 12/7/1998; (2) U.S. 
utility patent applicatkin serial no. 09/510,913, attorney docket no. 25791.7.02, filed 
on 2^3/2000, which dalmed the ben^t of the filing date of U.S. proviskMial 
application no. 60/121,702. filed on 2/25/1999; (3) U.S. utility patent applicatton 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the ben^ of the filing date of U.S. provisfonal applicatton no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applicatton serial no. 09/440.338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. whk:h claimed the benefit of 
the finng date of U.S. provisional applicatkm no. 60/108.558. attorney docket no. 
25791.9, filed on 11/16.1998; (5) U.S. provistonal patent appHcatton no. 60/183.546. 
filed on 2/18/2000; (6) U.S. ufility patent applicatton no. 09^23.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. which claimed the benefit of the filing date of 
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U.S. provistona! application no. 60/124.042. filed on 3/11/1099: (7) U.S. uiilit/ patent 
application no. 09/512.895. attorney docket no. 25791.12.02. filed on 2/24«»000. 

w?Wch dslmsd the bensTrt jrf the no — -■•-tr. i « a 

....^ ^ ,„„.y wBwo vn (MwviwGnai appiMiuori to. 

60/121.841. attorney docket no. 25791.12, filed on 2^6/1999 and U.S. provlskmal 
5 application no. 80/154.047. attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S. utility applicatnn no. 09/511.941. attorney docket no. 25791.16.02, filed on 
2/24/2000. whteh claimed the benefit of the filing date of U.S. proviskMial serial no. 
60/121.907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utlity patent 
application no. 09/588.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
10 whteh claimed the benefit of the filing date of U.S. provisional patent appDcation 
serte! no. 60/137,898, attorney docket no. 257S1.17, filed on S/7/1999; (10) U.S. 
utility patent appflcatton no. 09/559.122. attorney docket no. 25791,23.02. filed on 
4/26C000. which claimed the benefit of the filing date of U.S. provistonal application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S 
15 provisional applicatton no. 60/146.203. attorney docket no. 25791.25. filed on 
7/29/1999; (12) U.S. provistonal application no. 60/143.039. attorney docket no. 
26791.26. filed on 7/9/1999; (13) U.S. provisional patent applicatton serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provisionai 
applicatton no. 6Q/1S9.039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
20 U.S. provistonal patent appficatton no. 60/159.033, attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provistonal patent appHcatton no. 60/165.228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disclosures of which are 
incorporated herein by reference. 

The upper sealing member 2340 is coupled to the outside surface of the 
25 upper section 2360 of the expandable tubular member 2330. The upper sealing 
member 2340 is preferably adapted to fiuWidy seal the interface between the 
radially expanded upper sectton 2360 of the expandable tubular member 2330 arid 
the wellboTB casing 2300. The upper sealing member 2340 may be any number of 
oonventtonal commerdaliy available sealing members. In a preferred embodiment. 
30 the upper sealing member 2340 is a viton mbber In order to optimally provkle toad 
carrying and pressure sealing capacity. 

The tower sealing member. 2345 is preferably coupled to the outstoe surface 
of the upper sectton 2360 of the expandable tubular member 2330. The tower 
sealing member 2340 is preferably adapted to fiuMldy seal the interface between 
35 the radially expanded upper sectton 2360 of the expandable tubular member 2330 
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and the open hole weilbore secSon 2305. The lower seeiing member 2345 may be 
any number of conventional commercially available sealing members. In a prsferred 
smbcdiment, the to^r se^ng member 2345 Is viton rubber in order to optimaUy 
provide load canying and sealing capacity. 

As illustrated in FIG. 23a, the apparati^ 2320 is preferably positioned within 
the weilbore casing 2300 and the open hole weilbore secGon 2305 with the 
expandable tubular member 2330 positioned in overlapping relation to the weilbore 
casing 2300. 

As illustrated in FIG. 23b, in a preferred embodiment, a quantity of a 
hardenable fluidic sealing material 2365 is then injected into the open hole weilbore 
section 2305 proximate to the icwer section 2350 of the expandable hibular nr^mber 
^30. The sealing material 2365 may be any number of conventional commercially 
available sealing materials such as. for example, cement and/or epoxy redn. In a 
preferred embodiment, the hardenable fluidic sealing material 2365 at least partially 
enters the slots provided in the lower sedion 2350 of the expandable tubular 
member 2330. 

As illustrated in RG. 23c, ttte hardenable fluidic seaUng material 2365 is 
preferably then pemnitted to at least partially cure. In tills manner, tiie lower section 
2350 of ttie expandable tubular member 2330 is anchored to ttie open hole weilbore 
section 2305. 

In an attemative embodiment, a compressitte cement and/or ^xixy is then 
injected into tiie annular space between ttie unexpanded portion of ttie tubular 
nrwmber 2330 and ttie weilbore casing 2300. The compressible content and/or 
epoxy is ttien permitted to at least partially cure prior to ttie Initiation of ttie radial 
expansion process. In ttiis manner, an annular structural support and fluidic seal is 
pmvided around tiie tubular member 2330. 

As iDustrated in Fia 23d. in a preferred emlxxJiment. the expansion cone 
2335 is then axially displaced by applying an axfeil force to ttie support member 
2325. In a preferred embodiment tiie a}dal displacement of the expansion cone 
2335 radially expands ttte expandable tubular ^mennber 2330 into intimate contact 
wtti) ttie walls of ttie weilbore casing 2300. 

As illustrated in FIG. 23e, in a preferred embodiment, after ttie expandable 
tubular member 2330 hds been completely radially expanded by ttie axial 
displacement of ttie expansion cone 2335. a new section of weilbore casmg is 
formed ttiat preferably includes ttie radially expanded tubular member 2330 and an 
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outer annular layer of a fluidlc sealing materistf. More generally, ttte apparatus 2320 
is used to repair or forni welbore casings, pipelines, and structural supports. 

RsferrinG tc FIGS 24f» '^^^ ^ «^ j • 

.^^.w.....^ • .WW. ^~t%» aw &-r^» oil di^viiiauvw l iwVfUH • lOt n Ul OH appofOluS 

and method for coupling an expandabte tubular member to a preexisting structure 
wii now be described. Referring to Fig. 24a. a wellbore casing 2400 and an open 
hole wellbore section. 2405 are positioned within a subterrenean formation 2410. 
The wellbore casing 2400 and the open hole wellbore section 2405 may be 
positioned in any orientation from the vertical direction to approximately the 
horizontal direction. 

In a preferred embodiment, an apparatus 2420 is utilized to form a new 
section of wellbore casing , within the open {lole wellbore section 2405. iviore 
generally, the apparatus 2420 Is preferably utilized to fonn or repair wellbore 
casings, pipelines, orstructural supports. 

The apparatus 2420 preferably includes a support member 2425, an 
expandable tubular member 2430, an expansion cone 2436. a coupling 2440, a 
packer 2445, a mass 2460, one or more upper sraling members 2455, anid one or 
more sealing rnembere 2460. 

The support member 2425 is pr^eraUy adapted to be coupled to a surtaoe 
location. The support member 2425 is further coupled to the expansion cone 2435. 
The support member 2425 is prefierably adapted to convey electrical, 
communication, and/or hydraulic signals to and/or from the pad<er 2445. The 
support menriber 2425 nriay, for example, be conventional oommerdaily available 
slick wire, braided wire, colled tubing, or drilling stock material. 

The expandable tubular member 2430 is removably coupled to the 
expansion cone 2435 and the packer 2445. The expandable tubular member 2430 
is further preferably coupled to the mass 2450. In a prefemed embodiment, the 
expandable tubular member 2430 further includes one or more upper and tower 
sealing members. 2455 and 2460. on the outside surface of the expandable tubular 
member 2430 in order to optimally seal the interface between the expandable 
tubular member 2430 and the wellbore casing 2400 and the open hole wellbore 
secik)n2405. 

In a prefen«d embodiment, the «q)andable tubular member 2430 further 
Includes a tower sectton 2465. an intermediate sectton 2470. and an upper sectton 
2430. In a preferred embodiment, the wal thicknesses of the tower and 
intennediate sedtons. 2465 and 2470. are less than the wall thickness of the upper 



sedSon 2475 in order to optimally iad^MsAo the redial expansion of the expandable 
tubular memtier 2430. In a prefened embodiment, the lower sedion 2465 of the 
expandable tubular meniber 2430 Is coupled to the mass 2450. 

In a preferred embodiment, the expandable tubular member 2430 is further 
provided substanteliy as disclosed in one or more of the following: 

The expansion oone 2435 is preferably coupled to the siq^port m«nber 2425 
and the coupling 2440. The expansion oone 2435 is further pi^eferably removably 
coupled to the expandable tubular member 2430. The expansion cone 2435 is 
preferably adapts to radially expand the expandable tubular member 2430 when 
the expansion cone 2435 is axially dteplaced relative to the expandable tubular 
nf!e!nber2430. 

In a prefened embodiment, the expansion cone 2435 is provided 
substantially as disdpsed In one or more of the fbllowing: (1) U.S. utility patent 
application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12/3^1999. which claimed the benefit of the filing.date tif U.S. pro^slonar patent 
application no. 60/1 11,293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent applicatton serial no. 09/510.913, attorney docket na 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. proviskmal 
appikatkm no. 60/121,702. filed on 2/25/1999; (3) U.S. utility, patent applteatkm 
serial no. 09/502,350, attorney docket no. 25791.8.02. filed on 2/10/2000, whteh 
claimed the benefit of the filing date of U.S. provistonai applicatkMi no. 60/119.611. 
attorney docket no. 25791.8; (4) U.S. utility patent applteatton serial no. 09/440.338, 
attorney docket no. 25791.9.02. filed on 11/15/1999. which claimed the benefit of 
the filing date of U.S. provisional applicatton no. 60/108,558. attorney dod(et no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonai patent applicat'on no. 60/183.546, 
filed on 2/18/2000; (6) U.S. utility patent applicatton no. 09/523,460, attorney docket 
no. 25791.11.02. fited on 3/10/2000. which claimed the benefit of the fifing date of 
U.S. provisk>nal application no. 60/124.042. filed on 3/11/1999; (7) U.S. utility patent 
applicafion no. 09/512.895. attorn^ docket no. 25791.12.02. filed on 2^4/2000. 
which claimed the benefit of the filir^ dates of U.S. proviskMial applteatkin no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonai 
appltoatton no. .60/154,047, attorney docket no. 25701.29, filed on 9/16/1999; (8) 
U.S. utility appitestion no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which daimed the benefit of the ffling date of U.S. provtetonat aerial no. 
60/121,907. attorney docket no. 25791.16, fited on 2/26/1999; (9) U.S. uUllty patent 

90* 



application no. 09/588,946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
witich daimed the benefit of the filing date of U.S. previ^onal patent application 
serial no. 6a'137.8SS. attomsy docket no. 25791.17. filed on a^/igOS; (10) U.S. 
utility patent application no. 09/559,122. attom^ docket no. 25791.23.02, filed on 
4/26/2000. which claimed the benefit of the firing date of U.S. provistonal application 
no. 60/131,106. attorney docket no. 25791.23. filed on 4/26/1999; (11) U.S. 
provlstonal applteation no. 60/146,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. proviskinal application no. 60/143.039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provistonal patent application serial no. 
60/162,671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provistonal 
appScatton no. 80/159,039. attorney docket no. 25791.36, filed en 10/12, 19w; (15) 
U.S. provlstonal patent application no. 60/159.033, attorney docket no. 25791.37. 
ffled on 10/12/1999; and (16) U.S. provistonai patent appHcation no. 60/165,228. 
attorney docket no, 25791.39, filed on 11/12/1909, the disdosures of which are 
incorpbreted herein by reference. 

The coupling 2440 preferably coupled to the support member 2425 and 
the expansion oone 2435. The coupling 2440 is preferably adapted to convey 
electrical, communication, and/or t^(bauDc senate to and/or firom the packer 2445. 
The opupling 2440 may be any number of conventional support members such as. 
for example, conrimerdaliy avaiiabie sitok wire, brakied wire, cpiied tubing, or drilling 
stock material. 

The packer 2445 is coupled to the coiq)llng 2440. The packer 2445 is further 
removably coupled to the lower sedkm 2465 of the expandable weUbore casir^ 
2430. The packer 2445 is preferably adapted to provide sufRdent frictionai force to 
support the tower section 2465 of the expandabte wellbore casing 2430 and the 
mass 2450. The packer 2445 may be any number of conventional commercially 
avaiiabto packers. In a preferred embodiment, the packer 2445 is an RTTS packer 
avatiabto from Halliburton Energy Services in order to optimally provkJe multiple sets 
and releases. In an alternative embodiment, hydraulto slips may be substituted for. 
or used to supplement, tile packer 2445. 

The mass 2450 is preferably coupled to ttie lower section 2465 of the 
expandable tubular member 2430. The mass 2450 is piBferably selected to provide 
a tensile toad on the tower section 2465 of the e}q[>andabte tubular member 2430 

ttwt ranges from about 50 to 100 % of tiHi yIekJ point of the upper section 2475 of 
the wcpandable lubidar member 2430. In this manner, when the packer 2445 is 
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released, the a)dal force provided by the mass 2450 op&rally radially exparnls and 
extrudes the expandable tubular member 2430 off ctf the expansion cone 2435. 

The u;^)@r sesSng mOT,ber 2455 fe prsferably coupled to the outsWe suifeoe 
of the upper section 2475 of the expandable tubular member 2430. The upper 
5 seaDng member 2455 is preferably adapted to fluidttcly seal the ihterfaoe between 
the radially expanded upper section 2475 of the expandable tubular member 2430 
and the weHbore casing .2400. The upper sealing member 2455 may be any 
number of conventional commerdally available seafing members. In a preferred 
embodiment, the upper sealing member 2455 is >^ton rubber in order to optirnally 

10 pro^ load canying and pressure sealing capacity. 

The lower seaSng member 2480 Is preferably coupled to the outside surfa^ 
of the upper section 2475 of the expandable tutHJiar member 2430. The lower 
seaing member 2460 Is preferably adapted to fluldiciy seal the Intertaoe between 
the radially expanded upper section 2475 of the expandable tubular member 2430 

1$ and the open hole wellbore sectim 2405. The lower sealing member 2460 rnay be 
anynunriberofconventiorttlcdrmnercis%availaU^ In a preferred 

embodiment, the lower sealing member 2460 Is vHon rubber in orter to optimally 
provide lead bearing and sealing capacily. 

As Hlustrated in FIG. 24a, the apparatus 242Q Is preferably positioned within 

20 the wellbora casing 2400 and the open hole wellbore section 2405 with the 
expandable tubular member 2430 positioned in overlapping relation to the weilbore 
casing 2400. In a pruned embodiment the weight of the mass 2450 is supported 
by the support rneml)er 2425, the expansion cone 2435, the coupling 2440, the 
packer 2445, and the lower section 2465 of the expandable tubular member 2430. 

25 In this manner, the intermediate section 2470 of the expandable tubular member 
2430 preferably do^ not support any of the weight of the mass 2450. 

As illustrated in FIG. 24b, in a prefened embodiment, the padcer 2445 is 
ttien released from connection )vith the lower section 2465 of the expandable tubular 
member 2430. In this manner, the mass 2450 is preferably now supported by the 

30 support member 2425, expansion cone 2435, svkI the lower and intermediate 
sections, 2465 and 2470. of the expandable tubular member 2430. In a preferred 
mibodiment, the weight of the mass 2450 then causes the expandable tubuteir 
member 2430 to be radially expanded by, and extnided off of, the expansion cone 
2435. in a preferred embodiment, during the extrusion process, the position of the 
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support member 2425 is adjusted to enswe an overlapping relation between ttie 
expandable tubular member 2430 and the wellbore casing 2400. 

ni Of! BiraiiNniTQ «ll■wwu■l^l^ a uuiii|ji(R»wKf uBniefH anooT epoxy is 
Injected Into the annular space between the unexpended portion of the tubular 
member 2430 and the weUbore casing 2400 before and/or during the exiaision 
process. The compressible cen»nt and/or epoxy is then preferably permttted to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member2430. 

As illustrated in FIG. 24c. in a preferred embodiment, after the expandable 
tubular member 2430 has been compieieiy exinided off of the expansion cone 2435. 
a new section oT wailbore casing Is formed that preferably Includes the radiaHy 
expanded tubular member 2430 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2420 is used to repair or fbmi wellbore 
cas^s, pipelines, and structural supports. 

In an allemalive embodiment, the mass 2450 Is positioned on top of the 
upper section 2475 of the tubular member 2430. In a prefianed embodiment, the 
mass 2450 is febricated from a thidc waHed tubular member that is concentric with 
respect to the support ihember 2425. and also rests on top of the upper section 
2475 of the tubular member 2430. In this manner, when the expansion cone 2435 
exits the tubular member 2430, the expansion oone will carry the mass 2450 out of 
the weiibore 2405. 

Referring to FIGS. 25a to 2Sc an alternative embodiment of an apparatus 
and method for couplii^ an expandable tubular member to a pieexisting structure 
will now be described. Referring to Fig. 25a, a weiibore casing 2500 and mn open 
hole weiibore section 2505 are positioned vwthin a subtenanean fomration 2510. 
The wellbore casing 2500 and the open hole weUbore se(^ 2505 may be 
positioned in any orientation finom the. vertical direction to approximately the 
horizontel direction. 

in a prefsned embodiment, an an>aratus 2520 is utilized to ftwm a new 
section of wellbore casing within the open hole wellbors section 2505. More 
generally, the apparatus 2520 is preferably utilized to fonn or repair wellbore 
casings, pipelines, or stnjcturai supports. 

The apparatus 2520 preferably includes a support member :»25. an 
mpandabte tubular member 2530. an expartsion cone 2535* a chamber 2440, an 
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end plate 2545. ora or more upper sealing nwmbers 2555, and one or more sealing 
members 2560. 

The support menftber h prsfsfs!^ sdsptsd to bs coupled to s surfecs 
location. The support member 2525 is further coupled to the expansion cone 2535. 
The support member 2525 is prefeiably adaptmi to convey fluidic materials to and/or 
from the chamber 2540. The support member 2525 may, for example, be 
conventional commercially available slick vvire, braided wire, coiled tubing, or drilling 
stock material. 

The expandable tubular member 2530 is removably coupled to the 
expansion cone 2535. In a prefened embodiment, the expandable tubular men^r 
2530 fttrther indudes one or more upper and lower sealing members. 2555 and 
2560, on the outsMe surface of the expandable tubuter member 2530 in onler to 
optimaHy seal the interfaoe between the expandable tubular member 2530 and the 
wellbore^casing 2500 and the open hole wellbore sectton 2505. 

in a prefened embodiment, the expandable tubular member 2530 further 
includes a kwuer sectkm 2565. an intarmediate section 2570. and an upper section 
2530. In a preferred embodiment, the waH thteknesses of the kMver and 
intennediate secdons, 2565 and 2570. are less than the waU thtekness of the upper 
sedkMn 2575 in order to optimaliy facilitate the radial expanskm of the expandable 
tubular member 2530. 

In a prefiBntBd embodiment, the k>wer section 2565 of the expandable tubular 
member 2530 further includes the chainber 2540 and the end plate 2545. 

In a preferred embodiment, the expandable tubular member 2530 is further 
provkled substantially as disclosed in one or morE» of the fbllowihg: (1) US. utility 
patent application serial no. 09/454.139. attorney docket no. 25791.3.02. filed on 
12^1999. whteh claimed the benefit of the filing date of U.S. provisional patent 
appfication no. 60/1 1 1.293, attorney docket no. 25791.3, flted on 12/7/1998; (2) U.S. 
lAlity patent appficatton serial no. 09^10,913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provlstonal 
appHcation no: 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appficatkm 
serial na 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provi8M>nal applicatkm no. 60/1 19,61 1, 
attorney docket no. 25791.8; (4) U.S. utility patent applicatioh serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999. whteh claimed the benefit of. 
the filng date of U.S. provlstonal appHcatkm no. 60/108.558. attorney docket no. 
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257S1.9. Sied en 11/16.19S8; (5) U.S. provisional patent application no. 60/183.646. 
filed on 2/18/2000; (6) U.S. utility patent application no. Oa/523.460. attorney docket 
no. 25791.11.02. «!sd or. 3/ia'2000. %ttch dal.T;6d t.'^s tjsnsst of the ^ data of 
U.S. provisional application no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utWty patent 
application no. 09/512.895. attorney dodtet no. 25791.12.02, filed on 2/24/2000, 
which claimed the benelfil of the filing dates of U.S. provisional application no. 
60/121.841, attorney docket na 25791.12. filed on 2/26/1999 and U.S. provisional 
application no. 60/154.047. attorney docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility appHcation no. 09/511.941. attorney docket no. 25791.16.02. filed on 
2/24/2000. which dainied the t>enem of the filing date <rf U.S. provisional serial no. 
60/121,807, attorney docket no. 25791.16. filed on 2/28/1998; <8) U.S. uiill^ patent 
application no. 09^568.946. attorney docket no. 25791.17.02. filed on June 7. 2000. 
whteh claimed the benefit of the filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. ^91.17; filed on 6/7/1999; (10) U.S. 
utility patent applicatkm no. 09/559.122. attorney docket no. 25761.23.02. filed on 
4/26/2000. which claimed the benefit of the fiHng date of U.S. proviskml appUcation 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
Pfovistonal applicaflon no. 60/146,203, attorney docket no. 25791.25, fited on 
7/29/1999; (12) U.S. pravistonai application no. 60/143,039. attorney docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisional patent appfication serial no. 
60/162.671. attorney docket no. 25791.27. filed on 11/1/1999; (14) U.S. provtetonal 
application no. 60/15$,039. attorney docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provlstonal patent application no. 60/159.033. attorney docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. provisional patent application no. 60/165,228. 
attorney docket no. 25791.39. filed on 11/12/1999. the disdosures of which are 
incorporated torein by lefermoe. 

The expansion cone 2535 is preferably coupled to the support member 
2525. The expansion cone 2535 is further preferably removably coupled to the 
expand^le tubular member 2530. The expanskm cone 2535 is preferably adapted 
to radially eicpand the expandable tubular member 2530 when the expansk)n cone 
2535 is axialy displaced rslattve to the expandable tubular memtier 2530. The 
expanskm cone -2535 s further preferably adapted to convey fiuidie mat^ls to 
and/or from the chamber 2540. 

In a preferred embodiment, tlie expanskxi cone 2535 is provkied 
substantially as disdosed in one or more of the following: (1) U.S. utiHfy patent 
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appficaSon ssria! no. 09/454.139, attorney docket no. 25791.3.02, filed on 
12/3/1999, which dabned the twnefit of the filing date of U.S. provisional patent 

applJcaliOn no. 60/1 11 33. B»nm*»t dnrknt nn 9S7P1 ."^ fileri nn 1?/7/1S98- m U S 

Utility patent appfication serial no. 09/510,913, attorney docket no. 25791.7.02. filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provistonal 
applteation no. 60/121.702. filed on 2/25/1999; (3) U.S. utility patent appiteation 
serial no. 09/502.350. attorney docket no. ^791.8.02, filed on i2/1 0/2000. which 
claimed the benefit of the filing date of U.S. provisnnal appUcation no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338, 
attorney dociwt no. 25791.9.02, filed on 11/15/1999, wNch claimed the t>enefit of 
the flBng date of U.S. provisional appUcation .to. 60/108,558, attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provlstonal patent applicatton no. 60/183.546, 
filed on 2/18/2000; (6) U.S. uUHty paterit appfication no. 09/523.460, attorney docket 
na 25791 ;1 1.02. filed on 3/10/2000, whkii claimed the benefit of the filing date of 
U.S. provistonal applteation no. 60/124.042. filed'ori 3/11/1999; (7) U.S. utility patent 
applteation no. 09/512.895. attorney docket no. 25791.12.02, fited on 2/24/2000. 
which claimed ttie benefit of ttie fiOng dates of U.S. proviskinai applteation no. 
60/121.841, attorney docket no. 25791.12. filed on 2/26/1999 and U.S. provistonal 
application no, 60/154.047. attoniey docket no. 25791.29. filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941. attorney docket no. 25791.16.02. filed on 
2/24/2000, which claimed the benefit of the filing date of U.S. provisional serial no. 
60/121,907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utility patent 
appUcation no. 09/56(8.946, attorney docket no. 25791.17.02, filed on June 7, 2000. 
which dalnted tiie benefit of ttie filing date of U.S. provisional patent application 
serial no. 60/137,998. attorney docket no. 25791.17, filed on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09^59.122, attorney docket no. 25791.23.02, filed on 
4/26/2000, which claimed tiie benefit of ttie filing date of U.S. provisional application 
no. 60/131,106, attonney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provistonat application no. 60/146,203. attorney docket no. 25791.25, fited on 
7/28/1999: (12) U.S. proviskmai application no. 60/143.039. attontey docket no. 
25791.26, fited on 7/8/1999; (13) U.S. provistonal patent applteation serial no. 
6Q/f 62.671, attorney docket no. 25791.27. filed on 11/1/1989; (14) U.S. provistonal 
application no. 60/159,039, attorney docket na 257B1.36. filed on 10/12.1999; (15) 
U.S. provisional patent application no. 60/159,033. •attorney docket na 25791.37, 
filed on 10/12/1999; and (16) U.S. provistonal piatent applteation no. 60/165.228. 
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attorney docket no. 25701.39. filed on 11/12/1999. the disdosures of which are 
incofpoiatad herein by reference. 

The charnber 2540 fe defined try the mtsrior portton of tfie loner sacScn 25G5 
of the expandable tubular member 2530 below the expansion cone 2535 and above 
the end plate 2545. The chamber 2540 is preferably adapted to contain a quantity 

of a flutdic materials having a higher density than the fluldic rnaterials outside of the 
expandable tubular member 2530. 

The upper seaKng member 2555 is preferably coupled to the outside surfece 
of the upper section 2575 of the expandable tubular member 2530. The upper 
sealing member 2555 is preferably adapted to fluidldy seal the interface between 
the radially expanded upper section 2373 of the expandable tubular member 2530 
and the welibore casing 2500. The upper sealing member 2555 may be any 
number of oonventiqnai commercially available sealing members. In a preferred 
embodiment, the upper sealirig member 2555 is viton nibber in order to optimally 
provide load carrying and iMressure sealing capacity. 

The tower sealing member 2560 is prefBrabiy coupled to the outside surface 
of the upper section 2575 of the expandable tubular member 2530. The lower 
sealing member 2560 is preferably adapted lo fluidldy seal the interface between 
the radially expanded upper section 2575 of the expandable tubular member 2530 
and the open hole welibore section 2505: The lower sealing meniri>er 2560 may be 
any number of conventual oommerdaiiy available sealing membere. In a pielened 
embodirrwnt, the lower sealing member 2560 is vHon aibber in order to optimally 
provide load carrying and pressure sealing capacity. 

As illustrated in FIG. 25a, the apparatus 2520 is preferably positioned within 
the welibore casing 2500 and the open hole welibore section 2505 vwth the 
expandable tubular member 2530 positioned in overlapping relation to the welibore 
casing 2500. 

As illustrated in FIG. 25b, a quantity of a fliiidic material 2580 having a 
densify greater than the density of the fluldic material within the region^85 outside 
of the expandable tubular member 2530 Is injected into the chamber 2540. In a 
prefened embodiment, the difference in hydrostatic pressure between the chamber 
M40 and the region 2585. due to the ^lifferenoes in fluid densities of these regions, 
causes the expandable tubular member 2530 to be radially expanded by. and 
extmded off of. the expansion cone 2535. In a prefsnred embodiment, during the 
fixtnjsion process, the position of the support member 2525 is adjusted to ensure an 
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ovoflapping relation between ttie expandabSe tubular member 2530 and the weDbore 
casing 2500. In a prBfenred embodiment, the quantity of the fluidic material 2580 
initiaKV injected !r:te chamber 2540 fe st£)sequen!!y increased as the size of the 
chamber 2540 increases during the extnision process. In this manner, high 
5 pressure pumping equipment is typically not required, or the need for it s at least 
minimized. Rather, in an exenr^ry embodiment, a column of the fluidic material 
2580 is niaintained within the support nrieml)^ 

in an alternative embodiment, a compressible cement and/or epoxy is 
injected into the annular space between the unexpanded portion of the tubular 
10 member 2530 and the wellbore casing 2500 before and/or during the extrusion 
fTOoass. The Gompressltne cement aid/cr epoxy is then p^efsfab^y permittad to at 
least partially cure prior to the Inttiatton of the radial expansion process. In this 
manner, an annular structural support and fluidic seal is provided around the tubular 
member2530. 

15 As illustrated in FIG. 25c in a prefened embodiment after the expandable 

tubular member 2530 has been completely extnided off of the expansion cone 2535. 
a new section of weiibore casing is fbnned that preferably includes the radially 
mpanded tubular nnember 2530 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus 2520 is used to repair or form weiibore 

20 casings. pipeHnes. and stmctural supporte. 

Refening to R6S. 26a to %c an altemative embojdiment of an api^ratus 
and method for coupling an expandable tubular member to a preexisting structure 
will now be described. Refem'ng to Fig. 26a, a weUbore casing 2600 and an open 
hole wellbore section 2605 are positioned within a subterranean formation 2810. 

25 The wenbore casing 2600 and the open hole wellbore section 2605 may be 
posittoned in any ortentetion from the vwtical direction to approximately the 
horizontal direction. 

In a preferred endxxiiment, an apparatus 2620 is utilized to fonn a new 
section of wellbore casing within the open hote wellbore section 2605. More 

30 generally, the apparatus 2620 is preferably utilized to fonm or repair wellbore 
casings, pipelines, or structural supports. 

The apparatus' 2620 preferably includes a support member 2625, an 
expandable tubular member 2630. an expansion cone 2635, a sfip joint 2640. an 
end ptete 2545. a chamber 2650. one or more slip members 2655, one or more 
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sealing members 2670. one or more upper sealing members 2675, and one or more 
lower sealing members 2680. 

The support nr>ember 2625 fe preferably 
location. The support member 2625 is further coupled to the expansion cone 2635. 
The support member 2625 is preferably adapted to convey fiuidic materials to and/or 
from the chamber 2640. The support member 2625 may, for exatr^le. be 
conventional commerdaliy available slick wire, braided wire. ooOed tubing, or drilling 
slock material. 

The expandable tubular member 2630 is removably coupled to the 
expansion cone 2835. In a preferrsd embodiment, the expandable tubule member 
2630 furttwr Indudes one or more upper and tower sealing rnembsra, 2675 and 
2680. on the outside surface of the expandable tubular member 2630 in order to 
optimaHy seal the interface between the expandable tubular member 2630 and the 
wellbore casing 2600 and the open hole welibore secMon 2605. 

In a preferred en^iment. the expandable tubular member 2630 further 
includes a lower section 2685. an intemmdiato section 2690. and an upper section. 
2695. In a prefsfiBd embodfrnent. the waH thicknesses of the kwver and 
intarmediata sections. 2885 and 2690. are less than the wall thickness of the upper 
section 2695 in order to optimally f^cUltata the radial expanston of the expandable 
tubular member %30. 

In a prefen^ embodiment, the tower section 2685 of the mpandaUe tubular 
member 2630 houses the slip joint 2640, the end plate 2645. the slips 2655. and the 
sealing members 2670. In a prefened embodiment, the Intertor portfon of the tower 
section 2685 of the expandable taJbular member 2630 below the expanston cone 
2835 and above the end plate defines the chamber 2650. In a preferred 
embodiment, the tower sectton 2685 of the expandable tubular member 2830 further 
includes one or more of the anchoring devioM described above vwth reference to 
FIGS, la to 2&:. 

In a preferred embodiment, the expandable tubular rtwmber 2630 is further 
provkted substantialiy as disctosed in one or rnore of the Ibitowing: (1 ) U.S. utility 
patent appltoatton serial no. 09/454.139. attorney docket no. 25791.3.02, filed on 
12/3^999. which claimed the benefit of the fHing date of U.S. provistonal patent 
applicatton no. 80/111,293. attorney docket no. 25791.3. fitod on 12/7/1998: (2) U.S. 
uBBty patent appHcatton serial no. 09/510.913. attorney docket no. 25791.7.02, fitod 
on 2/23/2000. whtoh claimed the benefit of the fiUng date of U.S. provistonal 
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application no. 60/121.702. filed on 2/2S/1999; (3) U.S. utfltty patent applicatton 
serial no. 09/502,350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
cJaifwed the benefit of the fling d&te of U.S. provislona! spp!.^!k>n no. 60/119,611, 
attorney docket no. 25791.8; (4) U.jS, utility patent appDcation serial no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1990, whteh daimed the bmefH of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S. provistonal patent application no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460, attorney docket 
no. 25791.11.02, filed on 3/10/2000, wMch claimed the benefit of the filing date of 
U.S. provisional appfication no. 80/124.042. filed on 3/11/1999; (7) U.S. utility patent 
appfication no. 09/512.806, attorney docket no. 25791.12.02, filed on a'24/2000. 
whfch claimed the benefit of the filing dates of U.S. provlsfonal application no. 
60/121,841, attorney docket nq. 25791.12, fikMl on 2/28/1999 and U.S. provistonal 
applcation no. 60/154.047, attorney docket no. 25791.29, filed on 9/16/1999; (8) 
U.S; utility appiteatton no. 09«11.941, attorney docket no. 25791.16.02, filed on 
2/24/2000. which claimed the benefit of the fflfng <tete of U.S. provisional serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. utilHy patent 
appHcatton no. 09/588.946. attorney docket no. 25791.17.02, filed on June 7, 2000. 
which claimed the benefit of the fSIng date of U.S. provistonal patent appHcatkm 
serial no. 60/137,098, attorney docket no. 25791.17, flted on 6/7/1999; (10) U.S. 
utility patent applicatton no. 09/659,122, attorney docket no. 25791.23.02, filed on 
4/26/2000, wNch claimed ttie benefit of ttie filing date of U.S. pn>\^^onal applicatton 
no. 60/131.106, attorney docket no. 25791.23. filed on 4/26/1999; (it) U.S. 
provisional application no. 60/146.203. attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provislorial application no. 60/143,039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provistonal patent appfication serial no. 
60/162,671, attorney docket rtb. 26791.27, filed on 11/1/1999; (14) U.S. provisional 
^appication no. 60/159.039. attorney docket no: 25t91.36, filed on 10/12,1999; (15) 
y.S. provisional patent application no. 60/159,033, attorney docket no. 25791.37, 
filed on 10/12/1999; and (16) U.S. provisional patent applicatton rio. 60/165,228, 
attorney docket no. 25791.39. filed on 11/12/1999, ttie disclosures of whteh are 
incorporated herein by refsrenCe. 

The expanston cone 2635 is preferably oou|^ to ttie support member 2625 
and ttie slip joint 2640. The expanston cone 2635 is furttier preferably removably 
ooupted to ttie expandable tubular member 2630. The expanston cone 2635 is 
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preferably adapted to radially expand the expandable tubular member 2630 when 
the expansion cone 2635 is axlally displaoed relative to the expandable tubular 
member 2B30. Tlie expansion cone 2635 is further preferably adapted to convey 
fhiidic materiais to and/or from the chamber 2850. 
5 In a preferred embodlmient. the expansion cone 2635 Is further provided 

substantially as disclosed in one or more of the following: (1) U.S. utility patent 
appUcatlon serial no. 09/454.139. attorney docket no. 25791,3.02. filed on 
12/3/1999. which daimed the benefit of the filing date of U.S. provisional patent 
application no. 60/111,293. attorney docket no. 25791.3. filed on 12/7/1998; (2) U.S. 
10 utility patent application serial no. 09/510.913, attorney docket no. 25791.7.02, filed 
on 2/23/2000. which claimed the benefit of the filing date of U.S. provisional 
applcatlon no. 60/121.702. filed on 2^5/1999; (3) U.S. utility patent appHcation 
serial no. 09/502.350. attorney docket no. 25791.8.02. filed on 2/10/2000. which 
claimed the benefit of the filing date of U.S. provistonal applkatk>n no. 60/119,611. 
15 attorney docket no. 25791.8; (4) U.S. utility patent applicatk)n serial" no. 09/440,338, 
attorney docket no. 25791.9.02, filed on 11/15/1999, which claimed the benefit of 
the filing date of U.S. provistonal applicatton no; 60/108.558. attorney docket no. 
25791.9. filed on 11/16.1998; (5) U.S, provisional patent application no. 60/183.546. 
filed on 2/18«000; (6) U.S. utility patent applicatton no. 09/523.460. attorney docket 
no. 25791.11.02. filed on 3/1QC000. which claimed the benefit of the filing date of 
U.S. provistonal appHcation no. 60/124.042. filed on 3/1 1/1999; (7) U.S. utility patent 
applteatton no. 09/512,895, attorney docket no. 25791.12.02, filed on 2/24/2000. 
which claimed the benefit of the filing dates of U.S. provisional applteatton no. 
60/121.841. attorney docket no. 25791.12. filed on 2/26^909 and U.S. provistonal 
application no. 60/154,047, attorney docket na 25791.29, filed on 9/16/1999; (8) 
U.S. utility application no. 09/511,941^ attorney docket no. 25791.16.02. fited on 
2/24C006. which claimed the benefit of the fiNhg date of U.S. provistonal serial no. 
60/121.907, attorney docket no. 25791.16, filed on 2/26/1999; (9) U.S. ufilty patent 
appHcation no. 09/588,946,, attorney docket no. 25791.17.02, filed on June 7. 2000, 
which daimed the benefit of the filing date of U.S. pipvlsional patent application 
serial no. 60/137,998, attorney docket no. 25791.17, fited on 6/7/1999; (10) U.S. 
utility patent appHcation no. 09/559,122, attorney docket no. 25791.23.02. fited on 
4/28/2000. v>fhfch daimed the benefit of the filing date of U.S. provisional appltoation 
no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
provbtonal applkatten rto. 60/146.203. attorney docket no. 25791.25. filed on 
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7/29/1989; (12) U.S. provisional applicatbn no. 80/143.039, attorney docket no. 
25791.26, filed on 7/9/1999; (13) U.S. provisional patent application serial no. 
60/162,671, sttcrnsy docket .no. 25791 .27, filed on 11/1.'199Q; (14) L'.S. previsiona! 
application no.,60/1 59,039. attorney docket no. 25791.36. filed on 10/12,1999; (15) 
U.S. provistonal patent applicatkm no. 60/159.033, attoniey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. rmivisional patent applicatk>n no. 60/165.228, 
attorney docket no. 25791.39, filed on 11/12/1999. the dlsdosures of wtitah are 
incorporated herein reference. 

The slip joint 2640 is coupled to the expanston cone 2635 and the end plate 
2645. The slip Joint 2640 is preferably adapted to pemiit the end plate 2645 to t>e 
aidaily dispteeced retetive to the^xpan^n cone 2835. In this rnannar. the size oif the 
chamber 2650 is variable. The slip joint 2640 may be any number of conventkxial 
commercially available slip Joints modified In acoordanpe with the teachings of the 
present disctosuTB. 

The slip joint 2640 Ftreferab^ includes an upper member 2640a, a resilient 
member 2640b, and a lower member 2640& The i^xpet member 2640a is oqu^Aoi, 
to the expanston oone 2635 and 0ie resifient member 2640b. The upper member 
2640a is movably coupled to the kmlr member 2640b. Tlw upper member 2640a 
prefar^ly includes one or more fluid passages 2640^ that permit the passage of 
fMdic materials. The lower nnember 2640b is coupled to the md plate 2645 and the 
resilient member 2640b. The tower member 2640b b movably coupled to the upper 
member 2640a. The tower member 2640t> preferably includes one or mora fluid 
passages 2640ba that permit the passage of fluMIc materials. The resilient member 
2640c is coupled between the upper and tower members, 2640a and 2640b. The 
resilient member 2640c is preferably adapted to apply an upward axial force to the 
end plate 2645. 

The end plate 2645 is coupled to the sl^ jooit 2640, the slips 2655, and the 
sealing members 2670. The end plate 2645 is preferably adapted to seal off a 
portion of the Intertor of the tower section 2685 of the expandabte tubular member 
2630. The end plate 2645 Is further adapted to define, in combinatton with the 
expandal)le tubular member 2630, and the expanston cone 2635, the chamber 
2650. 

the chamber 2650 is defined by the Iritertor portton of the tower sedton 2685 
of the expandabte tubutar member 2630 betowthe expanston cone 2635 and above 
the end plate 2645. In a preferred embodiment Jhe prsssurfzatior^ <rf the chamber 
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2650 causes the expansion cone 2635 to be anally displaced arid thereby radially 
expand the exparidabte tubular member 2830. . The chamber 2650 is preferably 
adapted to move upvssrdly wittte the espsndabte tubular msmbsr 2630 as the 
expansion cone 2635 and end plate 2645 are axiany displaced within the 
expandable tubular member 2630: 

The slips 2655 are coupled to the end plate 2645. The slips 2655 are 
preferably adapted to permit the end plate 2645 to be displaced in the upward axial 
direction: but prevent axiai displacement of the end plate 2645 in the downward 
direction. In thfe manner, the chamber 2650 is pressurized by injecting fluldic 
materials into the chamber 2650. Because the end plate 2645 is maintained in a 
sut^rrtSaSly staSonar/ pj^iSon. rsiaSvs to the expandable tubular member 2630. 
during tfie Injection of pressurized fiuidic materials into the chamber 2650, the 
pressurizaUon of the chamber 2650 preferably aidally displaces the expansion cone 
2635. In a preferred embodiment, when the slip Joint 2640 is fully extended, the slip 
Joint 2640 then displaoes the end plate 2645 in the upward axial diraciion. In a 
praferred embodiment, when the spring force of the elastic member 2640c of the slip 
Joint 2640 is greater than the fluidic pressurization fbrce Vvithin the chamber 2650, 
the end plate 2645 b displaced ih the upward axial direction. 

The sealing members 2670 are coupled to the end plate 2645. The sealing 
members 2670 are further prsferably sealingly. ooupted to the inferior walls of the 
expandaUe tubular member 2630. In this manner, the chamber 2650 Is optimally 
prsssurized during operation of the apparatus 1^20. 

The upper sealing member 2675 is preferably coupled to the outside surface 
of the upper secflon 2695 of the expandable tubular ntember 2630. The upper 
sealing member 2675 is preferably adapted to fluididy seal the interface between 
the radteliy expanded, upper section 2695 of me expandable tubular men^r 2630 
and the wellbore casing 2600. The upper sealing member 2675 may be any 
number of conventional commerdaily available sealing members. In e preferred 
embodiment, the upper sealing member 2Q75 Is viton rubber in order to optimally 
provide load canying and pressure sealing capacity. 

Hie lower sealing membw* 2680 b preferably coupled to the outside surface 
of the upper section 2695 of the expandable tubular member 2630.- The lower 
seaing member 2680 Is preferably adapted to fluididy seal the interface between 
the radially expanded upper section 2895 of the expandable tubular member 2630 
and the open hole wellbore sedlon 2605. The lower sealing member 2680 linay be 
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any number of conventional commerdaUy ava<!3b!e sealing members. In a preferred 
embodiment, the tower sealing member 2680 is viton ad>ber in onder to optimally 

oravide load carrvina and on^ura seaBno caoMitv. 

- — • ^ — , ^ . 

As iDustrated in FIG. 26a. the apparatus 2620 is preferably positioned within 
the w^lbore casing 2600 and the open hote wellt)ore section 2605 with the 
expandable tubular mentfier 2630 positioned in overlapping relation to the wellbore 
cas^ 2600. In a prefeired embodiment, the lower section 2685 of tihe expandable 
tubular member 2630 is then andiored to. the open hole wellbore section 2605 using 
one or more of the apparatus and methods described above with reference to FjGS. 
1ato25c. 

ijlllftfrataH in FIQ Tfth IKa raiitat avnoneinn nt fha AvnetnHaKIa hiKitlar 

member 2630 is then initiated by: (1) applying an upward axial force to the 
expansion cone . 2635; and/or (2) prestiurizing the chamber 2650 by injecting a 
pressurized fluidie materialinto the chamber 2^. 

In a preferred embodiment, the expandable tubular member 2630 Is radially 
expanded by applying an upward axiai fbrce to the expansion cone 2635. In a 
preferred embodiment, once thto sHp joim 2640 is fully e)den<M, the end 
is then axially dispiaoed in the upward direction. In this manner, the end plate 2645 
fioPows the expansion oone 2635. In a preferred embodiment, the chamber 2650 Is 
pressurized when the fHctional forces exceed a predetenhlne(^ value. In this 
manner, the axial disptecement of tlie mpansion cone 2635 is provided by appdying 
an axiai force that is selectively suppleihented by pressurizing the chiamber 2650. 

In an alternative embodiment, a compressible cement and/br epo)^ Is 
injected into the annular space between the unexpended portion of the tubular 
member 2630 and the wellbore casing 2600 before and/or during the extrusion 
process. The compressible cement and/or epoxy. is then preferably penryttMi to at 
least partially cure prior to the initiation of the radial expansion process. In this 
manner, an annular stnictural support and fluidic seal is provided around the tubular 
member 2630. 

As illustrated in FIG. 26c in a preferred embodiment, after the expandable 
tubular member 2830 has been completely extruded off of the expansion cone 2635, 
a new section of weObore casing is formed that preferably includes the radially 
expanded tubular member 2630 and an outer annular layer of a fluidic sealing 
material. More generally, the apparatus -2620 .is used to repair or ffomn wellbore 
casbigs, p^Mllnes, and stnjctural supporte. 
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Referring initiaHy to FIG. 27, a preferred method 2700 of couplirtg an 
expandable tubular member to a preexisting strucbjre indudes the ^eps ofc (1) 
Doupling the expandable tuhtjiar member tn the preexisfir^ structsire by axSaliy 
dlspladng an expansion cone; and (2) radiafly expanding the expandable tubular by 
applying direct radial pressure. 

In a prefened embodfenent, as illustrated m FIG. 28, in step 2705. an 
expandable tubular member 2805 coupled to a preexisting weilbore casing 2810 
positioned vnthln a subterranean formation 2815. in a preferred embodiment, the 
weUbore casing 2810 further indudes an outer annular layer 2820 of a fluidic seaiihg 
material such as, for example, cement The expandable tubular member 2805 may 
be coupled to the prsejdsfing welibore casing 2810 using any number of 
conventional oormherdally available methods for coupling an expandable tubular 
member to a preexisting structure such as. for example, pulling an expansion cone 
thromh a tubular mmiber. or pushing an expansion cone through a tubular member 
using a pressurtaed fluidle material. bi a isrefenned eirt)odiment the expandable 
tubular member 2805 is coupled to the preexisting stnicture 281 0 using one or more 
of the apparatus and methods dbdosed in the ffoHowtng: (1) U.S. ufiOty patent 
appOcaUon serial no. 09/454.139. attorney dodcet no. 25791.3.02. filed on 
12/3/1999. which claimed the benefit of the filing date of U.S. provisionai patent 
application no. 60/1 1 1.293, attorney docket no. 25791.3, filed on 12/7/1998; (2) U.S. 
utility patent application serial no. 09/510.913. attorney dodcet no. 25791.7.02. filed 
on 2/23/2000. which daimed the benefit of the filing date of U.S. provisional 
application no. 60/121.702, filed on 2/25/1999; (3) U.S. utility patent appDcation 
serial no. 09/502,350, attorney dodtet no. 25791.8.02, filed on 2/10/2000. virtiich 
daimed the benefit of the filing date of U-S- provisional application no. 60/119.611, 
attorney docket no. 25791.8; (4) U.S. utility patent application serial no. 09/440,338. 
attorney docket no. 25791.9.02. filed on 11/15/1999, whtah daimed the benefit of 
the filing date of U.S. provisional application no. 60/108,558. attorney docket no. 
25^1.9. filed on 11/16.1998; (5) U.S. provistenal patent appricatk)n no. 60/183.546. 
filed on 2/18/2000; (6) U.S. utility patent application no. 09/523.460. attorney docket 
no. 25791.11.02, filed on 3/10/2000. whteh daimed the benefit of the filing date of 
U.S. provisk)nal application no. 60/124.042^ filed on 3/11/1999; (7) U.S. utility patent 
appBcaUon no. 09/512.895. attorney docket no. 25791.12.02, fitod on 2J24f2D00, 
which daimed the benefit of the filing dates of U.S. provistonal applicafion no. 
60/121.841. attorney docket no. 25791.12. flted on 2/26/1999 and U.S. proviskmal 
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application na 60/154,047, attorney docket no. 25791.29. filed on 8/16/1999; (8) 
U.S. utility application no. 09/511.941, attorney docket no. 25791.16.0^ filed on 
2'24^000, rvhich da'nied the ben^ of the fifing date of U.S. nrwyisionaf serial no. 
60/121,907, attorney docket no. 25791.16. filed on 2/26/1999; (9) U.S. utility patent 
5 appHcation no. 09/588,946, attorney docket no. 25791.17.02. filed on June 7. 2000, 
whkdi claimed the benefit of the filing, date of U.S. provlsk)nal patent application 
serial no. 60/137,998, attorney docket no. 25791.17. filed on 6/7/1999; (10) U.S. 
utility patent application no. 09^9,122, attcxDey docket no. 25791.23.02, filed on 
4/26/2000. which claimed ttie benefit of the fifing date of U.S. pn>visk>nal application 

10 no. 60/131.106. attorney docket no. 25791.23, filed on 4/26/1999; (11) U.S. 
prav^ona! appikxition no. SO/145,203, attorney docket no. 25791.25, filed on 
7/29/1999; (12) U.S. provisional appiteaflon no. 60/143,039. attomey docket no. 
25791.26. filed on 7/9/1999; (13) U.S. provisk>nal patent applteatiori serial no. 
60/162.671 . attomey docket no. 25791 ,27. filed on 1 1/1/1999; (14) U.S. provisional 

15 appiteation no. 60/159,039. attomey docket no. 25791.36. filed on 10/12.1999; (15) 
U.S. provWonal patent appiicafion no. 60/159.033. attomey docket no. 25791.37. 
filed on 10/12/1999; and (16) U.S. proyistonal patent appiicafion no. 60/165.228. 
attomey docket no, 25791.39. filed on 11/12/1999, ttie disclosures of whk:h are 
incorporated herein by reference. In a preferred embodiment, ttte amount of radial 

20 expanston provided in step 1 05 ranges from about 5% to 20%. 

In a preferred embodiment, as illustrated In FIG. 29. in step 2710. at least a 
portton of the expandable tubular member 2805 is further radially expanded by using 
a radial expansion tool 2905 to apply direct radial pressure to the expandable 
tubular m^nber 2805. The radial expansion tool 2905 may be any number of 

25 conventional radial expansbn tools suitable for applying direct radial pressure to a 
tubular merTrt)er. . In a preferred embodiment, the radial expansion tool 2905 is 
provMed substantially as disclosed on one or more of the following U.S. Patents: 
5,014,779 and 5,083.608, the disdbsures of which are incorporated herein by 
reference. In a preferred embodiment, ttie amount of radial expanston of the 

30 expandable tubular member 2805 provMed in step 2710 rangra up to about 5%. In 
a. preferred embodiment, the radial contect pressures generated by ttie radial 
expansion tod 2905 in step 2710 range from about 5,000 to 140.000 psi..in order to 
optimally plastically deform the expandable tubuter member 205 to ttie final desfred 
geometry. 
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!n a preferred einbodimdnt, the radial expansion provided in step 2705 Is 
ftnited to the portion of the expandal>le tubular memlw 2805 that overlaps with the 
preexist}r»g welSxjre <»s!r»g 2810. !n this r?!anr»r, ths Wgh c^^rsssh^ forces 
typically requlrwl to radially expand the portion of the expandable tubular member 
2805 that overlaps with the preexisting vvellbore casing 281 0 are optimaBy provided. 

In an alternative embodiirwnti the radial expansion in step 2705 radially 
expands the expandable tubular member 2805 to provWe an inside diameter 
substantlaliy equal to the inside diameter of the pre-existing wellbore casing 2810. 
In this manner, a monoKliameter w^bore casing is optimally provided. • 

Thus, the method 2700 (MrovidM a 2-step radial expansion process that 
utilizes: (1) e raletlvely quick method of ra^ila! expansion for the majority of the radiai 
expansion; and (2) a high contact pressure method for the remaining radial 
expansion. In several alternative embodiments, the method 2700 is used to form or 
repair wellbore casings, pipelines, or structural supports. 

The method 2700 further provides an apparatus and method for coupling an 
expandable tubular member to a preexisting structure. The expandable tubular is 
btHially coupled to the preexisting stawture axialiy displacing an wcpsmsion cone 
within the expandable tabular member. The expandable tubular member is then 
further radially expanded by applying a radial force to the expandable tubular. The 
apparatus arxl method have wide application to the fomiation and repair of w^lbore 
casings, pipelines, and stmctural supports. Tlra apparatus and method provide an 
efficient and reliable nr»thod for fomiing and repairing wellbore casings, iripeiines. 
and structural supports. In a prefen^d implementation, tlie initial radial expansion of 
the expandable tubular member by axialiy displacing the expansion cone provide 
from about 5% to 25% of radial expansion, and the subsequent application of direct 
radial pressure to the expandable tubular membier provides an additjonai radial 
expansion of up to about 10%. In this manner, the desired final geometry of the 
radially expanded tubular member is optimally achieved in a time efficient and 
reHabie manner. This method and apparatus is particularty useful in opWmaWy 
creating profiles and seal geometries for Bner tops and for connections between 
jointed tubulars. 

A method of ooupDng ah expandable tubular member to a preexisting 
stnicture h^s been described that Includes positioning Ihe tubular member and an 
expansion cone within the preexisting structure, anchoring the tubular member to 
the preexisting tinicture. axialiy displacing the expansion cone relative to the tubular 
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rTfOmb^ by pufling \t\Q expansion cone through the tubular member, and lubricating 
the interface between the expansion cone and the tubular member. In a preferred 
^riodiment, lutsicatfng the interface between the expansion cor^e arn! the tubular 
member indudra: injecting a lubricating fluid Into the trailing edge of ttie interfeK:6 
between the expansion cone and the tubular member. In a prefenned embodiment, 
the lubricating fluid has a viscosity ranging from about 1 to 10,000 oentipoise. In a 
preferred embodiment, the injecting includes: injecting lubricating fluid into a tapered 
end of the expansion cone. In a prefened embodiment the Injecting includes: 
injecting lubricating fluid ftito the area around the axial midpoint of a first tapered end 
of the expansion cone. In a preferred embodiment, the injecting includes: injecting 
lubricatirig fiuki into a second end of the expansion cone, in s preferred 
embodinoent, the injecting includes: injecting lubricating fluid into a tapered first end 
and a second end of the expansion cone. In a prefenBd embodiment, the injecting 
Includes: injecting lubricating fluid into an interior of the mpanslon cone. In a 
preferred embodiment, the Injecting includes: injecting lubricating fluid through an 
outer suffaoe of the expansion cone. In a preferred embodiment, the Injecting 
Includes: injecting the lubricatihg fluid into a pluraiity of discrete locations along the 
tralDng edge portion. In a preferred embodiment the lubricating fluid Includes 
drtllbig mud. In a prefened embodiment the lubricating fluid further includes: 
TorqTrim ill, EP Mudflb, and DriilN-Siid. In a preferred embodiment the lubricating 
fluid includes TorqTrim Hi, EP Mudiib, and Dritl-N-Slid. In a preferred embodiment 
the interface between the expansion cone and the tubular nnember includes: coating 
the interior surface of the tubular member with a lubricant In a preferred 
embodiment lubricating the interface between the expansion cone and the tubular 
member Includes: coating the interior surface of the tubular member with a first part 
of a lubricant and applying a second part of the lubricant to the interior surface of 
the tubular member. In a prefened embodiment the lubricant comprises a metallic 
soap. In a preferred emt>odiment the lubricant is selected from the group consisting 
of C-t-ube-IO. OPHOS-58^, and C-PHOS-58-R. In a preferred embodiment the 
lubricant provides a sliding friction coefficient of less than about 0.20. In a preferred 
embodiment the lubricant is chemically bonded to the Interior surfaces of the tubular 
menrters. In a preferred errtediment the lubricant is mechanicaliy bonded to the 
interior surfaces of the tubular members. In a prefen«d embodiment the lubricant is 
adhesively bonded to the Interior surfiaoe of the tubular members. In a prtferred 
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embodiment, the lubricant indudes epoxy. molybdenwn disulflde. graphite, 
aluminum, copper, alumisilicate arid polyethyienepdiyamlne. 

A rrothod of couplino a tubular member to a tmAyiMirvi 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting struduro, anchoring the tubular member to the preexisting 
stnjcture. and axiaUy displacing the expansion cone relative to the tubular member 
by pulling the eo(pansion cone through the tubular member. The tubular member 
preferably includes: an annular member. Induding: a wall thickness that varies less 
than about 8 %. a hoop yield strength that varies less than about 10 %, 
Imperfections of less than about 8 % of the wall thickness, no failure for radial 
expansions of up to atxxit 30 %, and no nedclr^ of the walls of the annular member 
fnr radial expansions irf up to about 25%. 

A method of coupling a. tubular member to a preexisting structure has also 
been described that Includes injecting a lubricating fluid Into the preexisting 
structure, positkming the tubular member and an expanskm cone wItMn the 
preexisting strudure. anchoring the tubular member to the preexisting stnicture. and 
axlaHy displacing the expanston cone reiativa to the tubular member by pulling the 
expansion cone through the tubular member. In a preferiBd. embodiment, the 
lubricating fluM Indudes: BARO-LUB GOU>-SEAL™ brand drilling mud lubricant 

A method of oxqiling an expandable tubidar member to a preexisting 
stnicture has also been described that indudes ppsitkNiing the expandable tubular 
member and an expansion cone within the preexisting stoicture. anchoring the 
expandable tubular member to the preexisting stnicture. and 
axiaHy displadng the expanston cbne relative to the expandable tubular member by 
pulling the expansion cone through the expandable tubular member. In a prefened 
embodlrtjent, the expandable tubular member indudes: a first tubular member, a 
second tubular mender, and a threaded oonnedton for coupling the first tubular 
member to the second tubular member. In a preferred embodiment, the threaded 
oonnedton indudes: one or more sealing members for sealing the Interface between 
the first and second tubular members. In a prefened embodiment, the threaded 
oonneclion comprises a pin and box threaded connection. In a pr^erred 
embodiment, the sealing merribws are positioned adjacmt to an end portion of the 
threaded oonnedton. In a preferred embodiment, one of the sealing members Is 
poslttoned adjacent to an end portion of the threaded oonnedton; and wherein 
another one of the sealing members Is not poslttoned adjacent to an end portton of 
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the threaded connection. In a prefBrred emtx)dimOTt, a pluraBty of the seaBng 
menit>ers are positioned adjacent to an end portion of the threaded connection. 

stniduTB has also been described ttot includes positioning the expandable tubular 
S member and an expansion cone within the preexistihg structure, anchoring the 
expandable tubular member to the preexisting structure, and 
axtaUy dtepladng the expansion cone relative to the expandable tubular member by 
puIHng the expansion cone through the expandable tubular member. In a preferred 
embodiment, the expandable tubular member includes a plurality of tubular 
10 members havmg threaded portions that are coupled to one another by the process 
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threaded portions erf the tubular members, and curing the sealant In a preferred 
embodinnent, the sealant is selected from the group consisting of epoxies, 
tttemnosetting sealing compounds, curable sealing oorr^xnjnds, arid sealing 

IS compounds having polymerizabie materials. In a prelenred embodiment, the method 
further Includes: Initially curing the sealant prior to radiaty expancfing the tubular 
members, and finally curing the sealant after radially expanding the tubular 
member^. In a preferred embodbnent, the sealant can be stretched up to about 30 
to 40 percent after curing without failure. In a preferred embodiment, the sealant is 

20 resistant to conventional wellbore fluldic materials. In a preferred embodiment, the 
material properties of the sealarit are substan1|ally stable tor temperatures ranging 
from about 0 to 450 ^. in a prefened embodiment, the method further includes: 
applying a primer to the threaded portims of the tubular members prior to coating 
the threaded portions of the tubular members with the sealant In a preferred 

25 embodiment, the prinw Includes a curing catalyst In a preferred embodiment, the 
primer is applied to the threaded portion of one of the tubular members and the 
sealant is applied to the threaded portion of the other one of the tubular members. 
In a preferred embodiment, the primer includes a curing catalyst. 

A method of coupling a tubular member to a preexisting structure has also 

30 been described that includes positioning the tubular merTd)er and an expansion cone 
within the preexisting structure, anchorfr)g the tubular member to ttie preexisting 
structure, and axially displacing the expansion cone relative to the tubular member 
by pulOng the expansion cone through the expandable tubular member. In a 
preferred embo(flment. the tubular member Includes: a pair tsf rings for engaging the 
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preexisting structure, and a sealing element positioned between the rings for sealing 
the interface between the tubular membw and tiie preexisBng structuie^ 

A method of eoupHng a tububr rnember te a prsexistins sIrJctara has steo 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
nwmber to the preexisting structure, and axially displacing the expansion cone 
relaBve to the expandable tubular member by pulling the expanston cone through 
the expandable tubular member. In a prefenred embodiment, the tubular member 
includes one or more slots, in a preferred embodiment, the slots are provided at a 
preexpanded pomon of the tubular member. In a preferred embodiment, the slots 
are provided at a non-preexpanded portion of the tubular member. 

A method of coupling a tubular member to a preexisting stmcture has also 
been described that indudte positioriing the expandable tubular member and an 
expansion cone within the preexisting stmcture. anchoring the expartdable tubular 
member to the preexisting stmcture, and axialiy displacing the expansion cone 
relative to the expandable tubular member by pulUng the expansion cone through, 
the expandable tubular member, In a preferred embodiment, the tubular member 
includes: a firet preexpanded portion, an intermediate portion coupled to the firet 
preexpanded portioh including; a sealing element, and a second preexpanded 
20 portion coupled to the intemwdiate porton. 

A method of coupling a tubular member to a preexisting stmcture has also 
been described that includes positioning the expandable tubular member and an 
expansion cone within the preexisting structure, anchoring the expandable tubular 
member to the preexisting stmcture. and axially displacing the expansion cone 
J5 relative to the expandable tubular member by pulling the expansion cone through 
the expandable tubular member by applying an axial force to the expansion cone. 
The axial force preferably includes a substantially constant axial force, and an 
Increased axial force. In a preferred embodiment, the increased axial force is 
provided on a periodic basis. In a prefened embodiment, the increased axial force 
10 is provided on a random basis. In a prefened embodiment, the ratio of the 
increased axial force to the substantially constant axial foroe ranges from about 5 to 
40%. 

A nwthod of oouping a tubular member to a preexisting stmcture has also 
been described that includes positioning the tubular member and an expansion cone 
5 wHMn the preexisting stmcture. anchoring the tubular member to the preexisting 
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structure, and axially displacing the expansion cone relatrva to the expandable 
tubular member by pushing and pulling ttie expansion cone through the expandable 
tubuia- msmbsr. !n a preferred embcdfenent. pushing the expansion cons indudss: 
injecting a pressurized flukJic material into contact with the expansion cone. 
5 A method of coupling a tubular member to a preexisting structure has also 

been described ttet includes positioning the tubular member and an expansion cone 
within the preexisting strndure, anchoring the tubular member to the preexisting 
structure, woaWy disptactng the expansion cone relative to the tubular member by 
pulling the expansion cone through the expandable tubular member, and injecting a 
10 curable fluldlc sealing material between the tubular member and the preexisting 
structure prior to aXl^l^y displadi:^ the expansion wub. 

A method of coupling a tubular member to a preexisting stmcture has also 
been described that includes positioning the tubular member and an expansion cone 
within the preexisting structure, anchoring the tubular member to the preexisting 
15 stmcture by increasing the size of the expansion cone, and axially dtepladng the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubuteir niember. 

A method of coupling a tubular member to a preexisting structure has also 
been described that indudes positioning the tubular menrtber and an expansion cone 
20 within the preexisting structure, anchoring the tubular member to the preexisting 
structure by heating a portion of the tubular member, and axially displacing the 
expansion cone relative to the tubular member by pulling the expansion cone 
through the tubular menit>er 

A method of coupling an expandable tubular member to a preexisting 
25 structure has ateo been described that includes positioning the expandable tubular 
member, an expansion cone, and an anchoring device within the preexisting 
structure, positioning the anchorfrig device above the expansion cone, andioring the 
expandable tubular member to the preexisting structure using the anchorfrig device, 
and axially displaang the expansion cone. 

A method of coupling an expandable tubular member to a preexisting 
structure has also been described that indudes positioning the tubular member and 
an expansion cone within the preexisting stmcture, explosively anchoring the tubular 
member to the preexisting structure* and a)daily displacing the expansion oone 
relative to the tububr member. 
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A method of coupi^ an expandable tubular to a preexisting structure has 
also t>een described that includes fixing the positen of an expansion <^e within the 

preextetina strudurs. ririuinn 
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cone in a first direction, and axiaily displacing the expansion cone in a second 
diiBctlon relative to the expandable tubular ntember. In a preferred embodiment, the 
f^ and second directions are different 

A method of coupHng an expandable tubular member to a preexisting 
stnjcture has also been described that includes placing the expandable tubular, an 
expansion cone, and a resilient anchor within the preexisting structure, releasing the 
resilient anchor, and axiaily displacing the expansion cone within the expandable 
tubular men^r. 

A method of odupflng an expandable tubular member to a preexisting 
structure has also been described that includes placing the expandable tubular 
member, an expansion cone, arid an anchor into the preexisting stmcture, anchoring 
the expandable tubular member to the preexisting structure by: pivoting one or more 
engagement elements, and axiaily displacing the expansion cone. In a preferred 
embotfiment. pivoting the engagement elements includes: actuatbig the 
engagement elements. In a pref^ned embodiment, pivoting the engagement 
elements includes: placing a quantity of a fluldic material onto the engagement 
elements. In a prefened embodiment, pivoting the engagement elements includes: 
displacing the expandable tubular member. 

A method of coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes placing the expandable tubular 
member and an expansion cone into the preexisting stmclure. placing a quantity of 
a fluidic material onto the expandable tubular member to anchor the expandable 
tubular member to the preexisting stnicture. and axiaily displacing the expansion 
cone. In a preferred embodiment, the fluldic material comprises a barite plug, in a 
preferred emIxxJirhent the fluldic material comprises a flex plug. 

A method of coupling an expandable tubular member to a . preexisting 
structure has also been described that includes positioning the expandable tubular 
member and an expansion cone Into the preexisting structure, anchoring the 
expandable tubular member to the preexisting structure by injecting a quantity of a 
hardenaWe fluidic material into the preexisiing structure, at least partially curing the 
hardenable fluidic sealing material, and 
axiaily displacing the expansion oone. 
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A method of coupling an expandable tubular member to a preexisting 
stnicture has also been desoibed that includes pladng the expandable tubular 
member and an expansion oone within the oreexistina fifnirium «»ddK'kig an 
axial force to the expandable tubular member In a downward direction. 

A method of coupling an mpandabie tubular memtw to a preexisting 
stnjcture has also been described that includes placing the expandable tubular 
member and an expansion cone within the preexisting staicture, injecting a quantity 
of a first fluidic material having a first density into the region of the preexisting 
stnicture outside of the expandable tubular member, and Injecting a quantity of a 
second fluidic material having a second density Into a portion of ttie expandable 
tubular member below the ej^ansion none. In a preferred embodiment, the second 
density is greater than the first density. 

A method of coupling an expandable tubular number to a preexisting 
staicture has also been desert that includes placing the expandable tubular 
member and an expansion cone into the preexisting structure, anchoring the 
expandable tubular member to the preexisting stnicture, applying an axial force to. 
the expansion cone, and pressurizing an interior portion of the expandable tubular 
member below thfr expansion cone. 

A method ci coupling an expandable tubular member to a preexisting 
structure has also been described that Includes placing the sxpandatile tubular 
member and an expansion cone into the preexisting structure, and applying an axial 
force to the expandable tubular member. 

An apparatus for coupling a tubular member to a preexisting stnicture has 
also been described that Includes an expandable tubular member, an anchoring 
device adapted to ccniple the expandable tubular member to the preexisting 
structure, and an expansion cone movably coupled to the expandable tubular 
member and adapted to radially expand the expandable tubular member. Including: 
a housing induding a tapered first end and a second end, one or more grooves 
fonned In the outer surface of the tapered first end. and one or more axial flow 
passages fluididy coupled to the grooves. In a preferred embodiment, the grooves 
include drcumferenbal grooves. In a preferred embodiment, the grooves include 
spiral grooves. In a preferred embodiment, the grooves are concentrate around 
the axial nrtidpolnt of the tapered portion of the housing. In a preferred embodiment, 
the axial flow passages include axial grooves. In a prefened embodiment, the axial 
grooves are spaced apart by at least about 3 inches in the circumferential direction. 
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In a preferred embodiment, the axial grooves extend from the tapered first end of 
the body to the grooves. In a preferred emtwdlment. the axia! grooves extend from 
this second end of the body to Ote grooves. In a preferred embodiment, the axia! 

grooves extend from the tapered first end of the body to the second end of the body. 
5. In a preferred embodiment, the axial flow passage are positioned within the 
housing of the expansion cone. In a prefen«d embodiment, the axial flow passages 
extend from the tapered first end of the body to the grooves. In a prefen«d 
embodiment, the axial fiow passages extend from the tapered first end of the body 
to the secortd end of the body. In a preferred embodiment, the axial flow passages 
10 extend from the second end of the body to the grooves. In a preferred embodiment, 
one or more of the fidw oassaaes include inserts havinn m«trirhwt finuf naecsnoe 
a prsferred embodiment, one or more of the axial flow passages include fitters, in a 
preferred embodiment, the cross swtional area of ttie grooves is greater than the 
cross sectional area of the axial flow passages. In a preferred embodiment, the 
cross-sectional area of the grooves ranges from about TXiff* Ir^ to 6X10* in*. In a 
preferred embodiment, the cross^sectional area of the axial flow passages ranges 
from about 2X10^ In* to 5X10* in*. In a preferrsd embodiment, the angle of attack 
of the first tapered end of the body ranges from abcMJt 10 to 30 despees. In a 
preferred embodiment, the grooves are concentrated In a trailing edge portion of the 
tapered first end. In a preferred embodinient, the angfe (rf incflnation of the axial 
flow passages relative to the longitudinal axis of the expansion cone is greater than 
the angle of attack of the first tapered end. In a preferred embodlnrwnt, the grooves 
Include: a flow channel having a first radius of curvature, a first shoukJer posittoned 
on one side of the flow channel having a second radius of curvature, and a second 
shoukter posittoned on the other side of the flow channel having a third radius of 
curvature. In a preferred embodiment, the first, second and third radii of cunreture 
are substantially equal. In a preferred embodiment, the axial flow passages Include: 
a flow channel having a fwst radius of curvaturi, a first shoulder po8itk)ned on one 
side of the flow channel having a second radius of curvature, and a second shoukler 
posttloned on the other skte of the flow channel t»ving a third radius of curvature. 
In a preferred embodiment, the first, second and third radK of cun»ture are 
substantially equal. In a preferred embodiment, the second radfajs of curvature is 
greater ttian tfie third radius of curvature. 

An apparatus for coupling an expandaUe tubular member to a preexisting 
structure has also been described that includes an Kipandabte tubular member, an 
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anchoring device ^apted to couple ihe expandable tubular nnember to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and ^iidapted to radialiy e.xpArvj the expandable tiibular meniber. In 
a preferred embodiment, the expandable tubular member includes: an annular 
memb^. having: a wall thickness that varies less than about 8 %. a hoop yield 
strength that varies less than about 10 %; imperfections of less man about 8 % of 
the wall thickness, no feiture for tEKlial expansions of up to about 30 %, and no 
necking of the walls of the annular member for radial expansions of up to about 
25%. 

An apparatus for coupling an expandat)le tubular memb^ to a preexisting 
stnjdure has also been described that includes an expandable tubular member, an 
anchoring devtee adapted to OHiple the expandable tubular member to the 
preexteting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expmdabie tubular member. In 
a preferred embodiment, the expandable tubular member includes: a first tubular 
member, a second tubular member, and a threaded oonnectkxi for co(4)ling*the first 
tubular* member to the second tubular membier. In a preferred embodiment, the 
threaded connectton includes: me or more sealing members for eeal^ the 
interfeoe . between the first and seomd tubular members. In a preferred 
embodiment, the threaded connection oomprises a pin and box threaded 
oonnecUon. In a preferred embodirhent. the sealing members are postttoned 
adjacent to an end portkpn of the threaded connectkKi. In a prefemed embodiment, 
one of the seating members is positioned adjacent to an end portton of the threaded 
connection, and another one of the sealing members is not positkmed adjacent to 
an end portion of the threaded connection, in a preferred emtxxiiment, the plurality 
of the sealing members are positioned adjacent to an end portion of the threaded 
connection. 

An apparatus for coupling an expandable tubular memb^ to a preexisting 
structure has also been described that includes an expandat)le tubular member, an 
anchoring device adapted to couple the expandable tubular mmiber to the 
preexisting structira, and an expanston cone movably coi^led to the expandable 
tubidar member and adapted to radiaiiy expand the expandable tubular member. In 
a prefenred embodiment, the expandable tubular member includes: a layer of a 
lubricant coupled to the interior surfece of the tubuter member. In a pruned 
embodiment, the lubricant comprises a metaMc soap. In a preferred embodiment. 
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the lubricant is seieded from the group am^tfng of C-PHOS-58-M, and 

C-PH0S58-R. In a preferred emtxxllment the lubricant provides a sliding friction 
coefficient of less than about 0.20. In a nmfMmri omhnHimo^ fKo b.hri/^^ 
Chemically bonded to the Interior surface of the expandat>le tubular member. In a 
preferTBd embodiment, the lubricant is mechanically bonded to the biterior surfece of 
the expandable tubular member. In a preferred embodiment, the lubricant Is 
adheslvBiy bonded to the Interior surface of the expandable tubular member. In a 
prefemad embodiment, the lubricant includes epoxy, ntolybdenum disulfide, 
graphite, aluminum, copper, alumislllcate and polyethylenepolyamine. 

An apparatus for coupling an expandable tubular member to a preexisting 
structuro has also been desolbed ttet Indudes an ejqjsndabte tubular msmbsr. an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, and an expansion cone movaMy coupled to the expandable 
tubular member and adapted to radialV expand the expandable tubular inember. In 
a prefened embodiment, the. expand^le tubiriar nwmber includes: a pair of ttAular 
members having threaded portions coupled to one another, and a quantity of a 
sealant within the threaded portions of the tubular members. In a preferred 
embodiment, the sealant Is selected from the group consisting . of eptndes. 
thermosetting sealing compounds, curable sealing compounds, and sealing 
ccMnpounds having polymerizabie materia. In a preferred erhbodiment. the sealant 
includes an initial cure cyde and a final cure cyde. In a preferred embbdiment. the 
sealant can be stretched up to about 30 to 40 percent without failure. In a preferred 
ernbodlment, the sealant is resistant to conventional wellbore fluidic materials. In a 
preferred embodiment, the material properties of the sealant are substantially stable 
for temperatures ranging from about 0 to 450 "F. In a preferred embodiment, the 
threaded portions of the tubular members Include a primer for improving the 
adhesion of the sealant to the threaded portions. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnidure has also been described that includes an expandable tubular member, an 
anchoring device adapted to couple the expandable tubular member to the 
pfeexisting structure, and an expansion cone movably coupled to the «(pandabte 
tubular member and adapted to radially expand the expandable tubular member. In 
a prefened embodlnrtent. the expandable tubular member Includes: a pab- of rings for 
engaging the preexisting structure, and a seaHng element positioned between the 
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rings for sealing the interface between ttie tubular member and the preexteting 
structure. 

An apparatus for coupUng an expandable tubular m6mt>er to a preexisting 
strxictuie has also t)een described that Includes an expandable tutniiar member, an 
5 anchortr)g device adapted to couple the exparxJable tubular member to the 
preexisting structure, and an expansion cone movably coupled to the expandable 
tubular member and adapted to radially expand the expandable tubular member. In 
a preferred embodiment, the expandable tubular member includes one or more 
slots. In a preferred embodiment the slots are provided at a preexpanded portion of 

10 the expandable tubular member, in a preferred embodiment the slots are provided 
at a non-pree»^nded portion of ttie tubular rnember. 

An apparatus for coupling an expandable tubular member to a preexisting 
strudure has also been desciflbed that inchjdes an e)qMindable tubular member, an 
anchoring device adapted to couple the e)q>andable tubular member to the 

15. preexistir^ structure, and an expansion cone movaUy coupled to the expandable 
tubular member and adapted to radiially expand the expandable tubular member. In 
a prtferred ernbodiment, the expandable tubular member includes: a first 
preexpanded portion, an Intermediate portion coupled to the first preexpanded 
portion bicUiding a sealing element, and a second preexpanded portion coupled to 

20 the intemiedtate portion. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnjcture has also been described that includes an expandable tubular meffrA)er, an 
anchoring device adapted to couple the expandable tubular member to the 
preexisting structure, an expansbn cone movably OKjpied to the expandable tubular 

25 member and adapted to radially expand the expandable tubular member, and a 
valveable fluid passage coupled to the anchoring device. 

An apparatus for coupUng an expandable tubular member to a preexisting 
structure has also been dMcrit>ed that includes a first support member, a second 
support member coupled to the first support member, an expansion bone ccxipl^ to 

30 the first support member, an expandable tubular member coupled to the ^cpansion 
cone, and an anchoring device coupled to the second support member adapted to 
couple the expandable tubular member to the preexistkig structure. In a preferred 
embodiment, the anchoring device is positioned above the expansion cone.. In a 
preferred embodftnent, the outside diameter of the expansion cone is greater than 

35 the ir»ide diameter of the expandable tubular member. In a preferred embodiment, 
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the outside diameter of the expansioh cone is approximately equal to the outside 
^ diameterof the expandable tubular memt)er. 

An apparatus for couolina an exr^nriAKiA tithiiidr ^ ^: — 
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structure has also been described ttwt includes a first support member, a seoortd 
support member coupled to the first support member, an expansion cone coupled to 
the first support member, an expandable tubular member coupled to the expansion 
cone, and an explosive anchoring devica coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting sinicture. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been described that includes a support member, an expandable 
expansion cone coupled to the support member, and an expandable iubuiar 
member coupled to the Mcpansioh cone. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnidure has also been described that includes a support member, an expandable 
expansion con» coupled to the support member, and an expandable tubular 
member coupled to the expandable expansion cone. In a preferred embodiment, 
the expandable tubular member includes one or more anchoring devices, in a 
preferred embodiment, the expandable tubular member includes a slotled end 
portion. 

An apparatus for coupling an expandable tubular to a preexisting stnjcture 
has also been described that includes a support member, an expansion cone 
coupled to the support member, an expandable tubular member coupled to the 
expansion cone including one or nwre shape memory m^l inserts, and a heater 
coupled to the support member in opposing relation to the shape memory metal 
inserts. 

An apparatus for coupling an expandable tubular member to a preexisting 
structure has also been descrtbed that Includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and a resilient anchor coupled to the 
expandable tobular member. In a preferred embodiment, the resilient anchor 
includes a resilient scroll In a preferred embodiment, the resilient anchor includes 
one or more iBsilient amis. In a prefened embodiment, the resSent anchor 
Includes: one or more resffient rediaOy oriented elements. In a preferred 
embodiment, the mllfent anchor Is adapted to mate with the expansion cone. 
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An expandable tubular memb^ has ateo been described thaf includes an 
expandable tubular body, one or more resilient panels coupled to the expandable 
tubular bocjyt snd a rsleass rnernb^ rslessably ccupted to th^ resffient panels 
adapted to controllably release the resilient panels. 
5 An apparatus for oouf^ing an expandable tubular member to a preexisting 

structure has also been described that includes a support member, 
an expansion cone coupled to the support member, an expandable tubular member 
coupled to the expandable expansion cone, and an anchor coupled to the 
expandable tubular member, including: one or nfK>re spikes pivotally coupled to the 

10 expandable tubular member for engaging the preexisting structure. In a preferred 
8mt>od!ment, the o^^ratus further includes one or more corresponding acuiators 
for pivoting the spikes. 

An apparatus for coupling an expandable tubular member to a preexisting 
stnicture has also been described that includes a support member, 

15 an expanston cone coupled to the support membef, an exparxJable tubular member . 
coupled to ttie expandable expansion bone, and an anchor coupled to the 
mpandable tubular member. Including: one or more petal baskets pivotally coupled 
to the expandable tubular member. In a preferred enrd>odiment, the apparatus , 
further includes one or more cohesponding actuators for pivoting the petal baskets. 

20 An apparatus for coupling an exparidable tubular member to a preexisting 

stnicture has also been described that includes a support memb^, an expanston 
cone coupled to the support menrriter. an expandable tubular member coupled to the 
/expansion cone, including: a stotted portion provided at one end of the expandable 
tubular member. 

25 An apparatos for coupling an expandable tubular member to a preexisting 

structure has also been described that includes a support member, an expanston 
cone, an expandable tubular member coupled to the expanston cone, a coupRng 
device coupled to the support member and an end portton of the expandable tubular 
nnember, and a mass coupled to the end portion of the expandable tubular member. 

30 In a prefened embodiment, the weight of the nr>ass is greater than about 50 to 100 
% of the yieM strength of the expandable tubular member. 

An apparatus for coupling an expandable tobular member to a preexisting 
structure has also been described that includes a support member including a fluid 
passage, an expansion cone coupled to the support menrt)er. an expandabto tubular 

35 merr4)er couple to the expansion ocme, a slip Joint ooupted .to the expanston cone, 
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an end plate coupled to the slip joint, a fluid chamber coupled to the fluid passage, 
the fluid chamber defined by the interior portion of the expandable tubular niembe^ 
between the expansion cone and the end plate. 

A method of coupling a tubular member to a preexisting structuiB has been 
described that includes positioning the tubular member and an expansion cone 
v»ithin the preexisting stnicture. axiafly displacing the expansion cone, removing the 
expansion oone. and applying direct radial pressure to the first tobular member. In a 
preferred embodiment, axially displacing the expansion cone includes pressurizing 
at least a portion of the mtarfor of the tubular member, in a preferred embodiment, 
axially displacing the expansion cone includes: Injecting a fluidic material Into the 
tubular member. In a preferred embodiment, axially displadng the expansion 
includes: applying a tensile force to the expansion cone. In a preferred 
embodbnent. axially displacing the expansion oone includes: displacing the 
expansion cone into the tubular member. In a prefened embodhnent. axially 
15 displacing the expansion cone includes: displacing the expansion cone out of the 
tubular membef. In a preferred embodiment, axially displacing the expansion cone 
radially expanda the tubular member by about 10% to 20%. In a preferred 
embodiment, applying direct radial pressure to the first tubular member radialiy 
expands the tubular member by up to about 5%. In a preferred embodimeht. 
20 applying direct radial pressure to the tobular member includes applying a radial 
force at discrete locations. In a preferred embodiment, the preexisting structure 
Includes a welibore casing. In a preferred embodiment, the preexisting structure 
includes a pipeline. In a preferred embodiment, the preexisting structure includes a 
structural support. 

55 An apparatos also has been described that includes a tobular member 

opupted to a preexisting structore. The tobuter member is coupled to the preexisting 
stnidure by the process of: positioning the tubular member and an expansion cone 
vi«hin the preexisting structore. axially disptedng the expansion cone, removing the 
experwaon oone, and applying direct radial pressure to the tobular member. In a 

0 preferred embodiment, axially displacing the expansion cone includes: pressurizing 
at least a portion of the Interior of the tobular member, in a preferred embodiment, 
axially displacing the expansion bone includes: irijecting a fluidic material into the 
tobuter member. In a preferred embodiment, axteliy dteptedng the expansion oone 
includes: applying a tensite force to the expartsion cone. In a preferred 

5 embodiment, axially disptedng the expansion cone indudes: disptedng the 
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expansion oone into the tubu^r men^ber. In a preferred embodiment* axially 
displacing the expansion cone includes: displacing the expansion oone out of the 
■ tubular mamhAr In a nrnf^tMi AmhnHtmorvi avIaIK/ HictrsHe^r^ fKo Av*«or«^<^ 

_ J •mmr^mmmtmj «*Wfr*%i»^t «^ «• W ■ WI I V 

radially expands the tubular memb^- by about 10% to 20%. In a prefened 
5 embodiment, applying dbect radial pressure to the tubular member radially expands 
the tubular membw by up to about 5%. In a prefened embodiment, applying direct 
radial pressure to the tubular member includes applying a radial force at discrete 
locations. In a preferred embodiment, ttie preexisting structure Includes a wellbore 
casing. In a prefened enribodinient,ttTe preexisting stnjctureindudes^ a plp^^^^ In 

10 a preferred embodiment, the preexisting structure includes a stnictural support 

Although this detailed description has shown and desoibed iiiustratfvd 
embodiments of the invention, this description contemplates a wide range of 
modifications, chariges, and substitutions. In some, instances, one may. employ 
some features of the prsseiiit Invention without a odrraspondlng use of the other 

15 features. Accordingly, it Is appr^mate that readere should construe the appended 
claims broadly, and in a manner constetent with the scope of the invention. 
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1 A system for cxMipBng an expandable tyNjiar 
structure, comprfelng: 

5 means for positioning the tubular member and an expansion cone within the 

Prettdsting structure; 

means for anchoring the tubular member to the preexisting structure; 
means for axially displacing the expansion cone relative to the tubular 
member by pulling Ihe expansion cone through the tubular memben and 
10 means for lubricating an interface between the tubular member and the 

expansion cone with a lubricant. 

2. The system of daim 1. wherein the means for lubricating the Interface 
between the expansion cone and the tubular member includes: 
15 means for coating the interior surfoce of the tubular member with a first part 

of a lubricant; and r- 

means fbr applying a second part of the lubricant to the Interior surfoce of the 
tubular member. 



20 3. Thesystemofdaiml.whereinthelubricantcomprisesametaillc 



soap. 



4.. The system of daim 1. wherein the lubricant is selected from the group 
consisting of C+ube-IO. C4»HOS-5M4. and C-PHOS^R. 

25 5. The system of daim 1. wherein the lubricant provides a sliding friction 
coefficient of less than 0.20. 

6. T»» system of daim 1, wherein the lubricant is d»emicaily bonded to the 
Interior surfaces of the tubular member. 

30 

7. "^system of daim 1. wherein the lubricant Is med»anicaliyb^ 
iniarior surfaces of the tubular member. 

8. The system of daim 1. wherein the lubricant Is adheshreiy bonded to the 
5 interior surface of the tubular member. 
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9. The system of dalm 1, wherein the lubricant indudes epoxy, molytxlenum 
disuifkJe, graphite, aluminum, copper, alumtsiBoate and polyeth^enepclyarrJr^. 

10. The system of claim 1, wherein the expandable tubular member includes: 
a first tubular memben . \ 
a second tubular ntember; and 

a pin arKl box threaded connection for coupling the first tubular member to 
the second Uibular member, the threaded connection Including: 

one or nnore sealing members for sealing the internee between the first and 
second tubui&r members. 

11. The system of cteim 10. wherein the sealing members are positioned 
adjacent to an end portion pf the threaded connection. 

1Z The system of dalm 10, wherein one of the sealing members is positioned 
adjacent to an end portion of the ttveaded connection; and wherein another one of 
the sealing members is not positioned adjacent to an end portion of the threaded 
connection. 

13. The system of dalm 10. wherein a plurality of the sealing members are 
positioned adjacent to an end portion of the threaded connection. 

14. The system of daim 1 , wherein the expandable tubular member indudes: 

a plurality of tubularmembers having threaded portions that are coupled to 
one another by the process of: 

coating the threaded portions of the tubular members with a sealant; 

coupling the threaded portfdns of tiie tubuter mernbers; and 
curing the sealant. 

15. The system of daim 14, wherein the sealant is selected from the group 
consisting of epoxies. thermbsetthg sealmg compounds, ourabte sealing 
compounds, and seaHng oonrqxJunds having polymerizabte materials. 

16. The system of daim 14, further induding: 
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means for Initially curing the sealant prior to radially expanding the tutxiiar 
niemt)erB; and 

means for fjnallv njrinn th« sealant sAor »^;»||.. . • . 

, _ . — _ lannonj OAfMIIIUBiy U10 lUDUiar 

metnt)ers. 

5 

17. The system of daim 14. wherein the sealant can be stretched up to 40 
percent after curing without failure. 

18. The system of daim 14. wherein the sealant is resistant to conventional 
10 wellborefiuklic materials. 

19. The system of daim 14. wherein the material properties of the sealant are 
8ut>siantially stable for temperatures ranging from 0 to ASXfF. 

15 20. The system of daim 14, further Induding: 

. n^MTO^w applying a primer to the threaded portions of the tubular niem^ 
Prtof to coating the threaded portions of the tubular membere with the seatant 
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21. The system of daim 20. wherein the primer includes a curing cata^L 

22. The system of daim 20. wherein the primer is applied to the threaded portion 

of one of the tubular membws and the sealant Is applied to the threaded portion of 
the other one of the tubular members. 

» 23. The system of daim 20. wherein the primer indudes a curing catalyst 

24. The system of daim 1 , wherein the expandable tubular member indudes: 
a pair (Df rings for engaging the preexisting stnjcture; and 
a sealing element positioned between the rings for . sealing the inters 

0 between the tubular member and the preexisting structure. . 

25. The system of daim 1. wherein the expandable tubular nr)ember indudes: 
a first preexpanded portion; 

an intemnediate portion coupled to the first preexpanded portion indgding a 
S seaBng element: and 
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a second piBexpanded portion coupled to the intermediate portion. 

28. The ^ioTiofcialm l.vynerein the means for anchor!^ 

for explosively anchoring the tutHJiar member to the preexisting structure. 

5 
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Structure, cwnprlsir^: 

anchoring the tubular member to the preexisting structure- 
«^lly displacing the expansion cone ,ela«ve to the tubular member by 
pulling the expansion oone through the tubular member; and 

L. J**'~'^*^'^'""^'*^'*'"'^'^«"fltt»'ntertaoe 
expansion erne ond ihe tut^ular member Includes: 

15 expanslonconeandthetubularmember. "*eenme 

from about 1 to 10,000 centipolse. 

20. 4. The method of daim 2. Wherein the Injecting includes: 

Injecting lubricating fluid Into a tapered end of theexpanston oone. 



5. The method of daim 2. wherein the injecting indudes: 
Injecting lubricating flu 
25 tapered end of the expansion cone, 



Injecting lubricating fluid Into the area arourid the axial midpoint of a first 



6. The method of daim 2. wherein the Injecting indudes- 

Injecting lubricating fluid into a second end of the expansion cone. 

30 7. Themethod.ofdaim2,wherelnlhelnjecttnglndudes- 

!"i«««^'"Wcatlnglluldintoataperedflrste 
«(pen»Qn oone. 



8. The method Of daim 2. Wherein the Irijedlng Indudes: 

mjedhg lubricating fluid mto an interior of the expansion cone. 
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9. ThenMthodofdairn2.whefeintheiiiieclinginciudM: 

ininnHnn hihrinaNnn fliiM fhrrank an >».t»«>- r.,,wf^ .w. ^u._ 

— ...wi^ia Ml wuwM ovntouo vra UI0 exiMMRiiuii oune. 

5 10. The methcxJ Of daim 2, wherein the Injecting Includes: 

injecting the lut>ricating fluid into a piuiallty of discrete locations along the 
trailing edge portion. 

1 1. The method of claim 2, wherein the lubricating fluid comprises: 
10 drfliingmud. 

12. The method of daim 2, wherein the lulMricatIng fluid further indudes: 
ToiqTrim III; 

EPMudltt>;and 
15 OrillN-Slid. 

13. The method of daim 2. wherein tt)eitd)rlcating fluid comprises: 
TorqTrlmlll; 

EPMudllb;and 
20 DrillN-Slid. 

14. The method of daim 1. wherein lulMfcating the hterfaoet)etween the 
expsmion cone and the tubular member indudes: 

coatbtg the interibr surface of the tubidar member with a lii)ricant 

2S 

15. The method of daim 1 . wherein lubricating tiie interface b^ween the 

expansion cone and the tubular member indudes: 

coating the interior surface of the tubular member with a first pifft of a 
hitwicant; and 

30 applying a second part of the lubricant to the Interior surfoce of the tubular 

member. 

16. The method of daim 14, wherein the lubricant oomprtses a metallic soap. 
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oon8lst.ngofCLube.10.(>PHOS.5WW.andC.PHOS-58^t 

5 coefficient of less than about 0.20. «^mann 

19. Tl«,„ethodofctelm14.>^,eh^ 
inleflor surfaces of the tutMJlarmembere. 

10 Theft«thodofdalm14.v^in,helubrk^^ 

JnteriorsurfaoesofthetubutermefrKe.'s. •VDonoeatothe 

Tl«n«thcKJ^^^^ 
interior surface of the tubular members.. 
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22. 



disuWda. graphite, aluminum, copper, alumlslllcate and polyethylenepolyamlne. 

anchoring the tubular member to the preexisting stnidure- and 

pulling the expansion cone through the tubular memben 
wherein the tubular nwmber Includes: 
an annular member. Including: . 

a VMO thickness that varies less than about 8 %; 
a hoop yield strength that varies less than about 10 %; 
Imperfections of less than about 8 % of the wall thickness- 
no failure for radial exparwions of up to about 30 %• and 

about 
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24. A method of ooupBng a tubular member to a preexisting structure, 
comprising: 

•■v~~»i^ u •uwiruauiiy iiuni iiitu UIO pteoxRfurig soucojre; 

positioning the tubular member and an expansion cone writhin the preexisting 
5 structure; 

anchoring the tubular member to the preexistir^ structure; and 
axially displadng the expansion cone relative to the tubular membsr by 
puffing the expansion cone through the tubular member. 

10 25. The method of dalm 24, wherein the lubricating fluid comprises: 
BARC-LU8 GOLD-3E^~ brand driiiing mud iubricant 

26. A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

15. PO«Hlortngtt» expandable tubular member and an expanston cone 

the preexisting structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member. 
Wherein the expandable tubular member includes: 
a first tubular member, 
a seomd tubular member, and 

a threaded connection ibr coupling the first tubular member to the second 
tubular member, the threaded connection including: • 

one or more sealing members for sealing the interface between the first and 
second tubular members. 

27. The method of daim 26. wherein the threadisd connection comprises a pin 
and box threaded connection. 

28. ■^'•enfielhod of daim 26. virtierein the sealing members are positioned 
adjacent to ah end portion of the threaded connection. 

29. The method of daim 26. wherein one of the sealing members is positioned 
adjacent to an end portion of the threaded connection: and wherein another one of 
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sealing members is not positionBd adbk«>ni *^ ^ 
^^^^^^^^^ '^"^«*J^rttoanendportlonoflhelhrBaded 



Pwaionedadjacemtoanendporllonc^ 



3^ A n«thodof coupling an expandable tubular 

•fructUTB. comprising: ''«wKing 

positioning the expandable tubular mamhar 
.**r*pl.el«,m.«,p«^ 

coupllnfl Ite portion, of «» u»*r ,™, 

•"Ingllnnalant 

coc«*tlngofepox«s.them«seltlngsealingcompounds.curabtes« 
compounds, and seaHng compounds having polymerbable materials 
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33. The method of darm 31. further Including- 

initiaHycuring thesealantprior to radially expa^^^ 

flnallycuringthesealantaflerradiallyexpandlngthetubularm 
30 to40percentaflercuringwilhoutfailur«. pwaooutao 
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36. The method of claim 31, wherein the matwtal properties of the sealant ar« 
substantially stable for temperatur«s rangir^ from about a to 450 "F. 

37. The method of daim 31 . further including: 

applying a primer to the threaded portions of the tubular members prior to 
coating the threaded portions of the tubular mmnbers with the sealant 

38. The ntethod of daim 37, wherein the primer indudm a curing catalyst 

39. "Hie method of dalm 37, wherein the primer b applied to the threaded portion 
of one of the tubular members and the sealant is applied to the threaded portion of 
the other one (rf the tubular members. 

40. The rnethod of claim 37, wharein the prirnerhdudes a curing catalyst 

41. Amethodofoouplbrigatubularmernbertoapr6e)(istingsinjclur8. 
coniq)rising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the prseidsting structure; and 

axially displadng the expansion cone relatlwe to the tubular meriiber by 
pulling the expansion cone through the expandable tubular member; 

vyherein the tubular member indudes: 
a pair of rings for engaging the preexisting stmdura; and 
a seaUngelement positioned between the rings for sealing the interface 
between the tubular member and the preexisting structure. 

.42. A method of coupling a tubular limnber to a preexisting stnicture, 
comprising: 

posilioiting the expandable tubular member and an expansion cone within 
the preexisting structure; 

anchorfaig the expandable tubular member to the preexisting structure; and 

axially displacing the expansion cone relative to the expandable tubular 
member by pulling the expansion cone through the expandable tubular member. 

Miherein the tubular member Indudes one or more slots. 

132 



10 



15 



20 



25 



30 



— — • • — • • wm^^t • ■ 

S 44. Th.mellwlofclalm4Z*i»nehlh.*barep«»*iedat.non. 
P«»P»nd«J portion of lh» lubttlar rnenter. 

m«*-^P||«ngm.«^o«»,,„^^ 
whereh the tubular member indudes: 
a ftst preexpamled porQon; 

a second preexr»nded portfen coupled to the iri^ 

46. Amethodofcoupllnflatubularmembertoapwextetlngslnicture 

comprising: 

J^IVdisplac^theexpansloncone.relatfvetotheexpa™^^ 
n«n*er by pulling theexpansi^ 

applyrng an axial force to the expansion cone; 
wherein the axial force indudes: 
a substantially constant axial force; and 
an increased axial force. 



47. 
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periodic basis. 



TT« Of dalm 46. Wherein the increased axial forc^ 
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48. The nwthod of claim 46. wherein the increased axial force Is ^ 
random basis. 



49. The method of daim 46, vkrfierein the ratio of the increased a)dalfbree to the 
sulwtantlally constant axial force ranges from about 5 to 40 %. 

51 . A method of coupling a tubular membw- to a (neexisting stnicture. 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure: 

anchoring the tubuiar member to the preexisting stnjcture; and 
axially displacing the expansion cone relative to the expandable tubular 

member by pushing and pulling the expansion cone through the expandable tubular 

memtier. 

52. The method of daim 51, wherein pushing the expansion cone includes: 
Necang a pressurized fluhJic materiai into contact with the expansion cone. 

53. A method of coupling a tubular member to a preexisting structure. 
coiTiprising: 

positioning the tubular member and an expansion bond within the preexisting 
stnjcture; 

anchoring the tubular member to the preexisting stmcture; 

axially displacing the expansion cone relative to the tubular member by 
puUIng the expansion cone through the expandable tubular merrd)en and 

injecting a curable fluidic sealing material between the tubular member and 
the preexisting structure prior to axially displacing the expansiort cone. 

1 

54. A method of coupling a tubular member to a preexisting structure, 
comprising: 

positioning the tubular member and an expansion cone within the preexisting 
structure; 

anchoring the tubular member to the preexisting stnjcture by Increasing the 
size of the expansion cone; and 
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axiaUy displacing the expansion cone i»iaHu» «^ w . 

anchoring 8)8 tubular member to the Dreexis«n««tn.^ 
portlonofthetububrmembenand '^''^''"^'^^^^b 

^'^*Pta««n9theexpanston«,ne;elatfvetothetubularmemh«ri> 
»wlBngtt»8«xpanstonomieih^«K«.„..u....... "™«''>"'ar member by 

...B „^ luuuiaf member. 

poslllonlnglheexpandabletubularmembar 
20 ««««y displacing the expansion cone. 
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wherein the first and second direcHons are different. 

structure, comprising: 

placing the expandable tubular, an expansion cone, and a resilient anchor 
within the preexisting Structure; 

releasing the resilient anchor, and 

axially displacing the expansion cone within the expandable tubular member. 

60. A nnethod of coupling an expandable tubular member to a preexisting 
structure, ccmprising: 

piadng the expandable tubular member, an expansion cone, and an anchor 

Into the preexisting structure: 

anchorii^ the Expandable tubular member to the preexisting structure by; 

pivoting one or more engagement elements; and 

«xialty displacing ttie expansion cone. 

61. The method of dalni 60. wherein pivoting the engagement elements 
includes: 

actuating the engagement elements. 

62. The method of daim 60, wherein pivoting the engagement elements 

includes: 

ptadng a quantity of a fluidic material onto the engagement eleinents. 

63. The method of daim 60. wherein pivoting the engagement elements 

includes: 

displacing the expa^Miable tubular nrtember. 

64. A method of coupiir^ an expandable tubular member to a preexistirig 
structure, comprising: 

placing the expandable tubular member and an expansion cone into the 
preexisting structure; 

piadng a quantity of a fluldie material onto the expandable tubular member to 
anchor the expandable tubular member to the premteting structure: and 
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axially displacing the expansion pone. 

^- The method of dabn 64. «ihor»i«»k««...,j. .. 

"'""~~"«wnaicoFnprlsesabaffteplug. 

15 

68. ^"^"^o'coup'ing an expandable tubular m-mhArt«o 
sfructufB. comprising: ^a«e tubular member to a preexisting 

placing the expandable tubular mamhM- sfwi 
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direction, 
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"h. ..corid densly h greater (han »» Are, d«»liv. 
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pladng »ie expandable tubular member and an expansion cone into the 
prendsting structure; 

SiMB/fnig ftG sxpanuabiS tuiHitetr mwriber to ihe pfeexisting sfnidure; 
applying an axial force to the expansion cone; and 
pressurizing an interior portion of the expandable tubular member below the 
expansion oone. 

71 . A method of coupling an expandable tubular member to a preexisting 
structure, comprising: 

pladng the expandable tubular member and an expansion cone into the 
pfee)dsung structure; and 

applying an axial force to the expandable tubular member. 

72. An apparatus for.coupling a tubular member to a preexisting stnicture, 
comprising: 

an expandable tubular member. 

an anchoring device adapted to couple the expandable tubular rn«nber to 
the preexisting structure; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member, including: 
a housing Including a tapered first end and a second end; 
one or mors grooves formed in the outer surface of the tapered first end; and 
one or more axial flow passages fluldidy coupled to the grooves. 

73. The apparatus of daim 72, wherein the grooves cornprlseclrcurnferential 
grooves. 

74. The apparatus of daim 72, wherein the grooves comprise spiral grooves. 

75. The apparatus of daim 72, wherein the grooves are concentrated arour^d the 
axial midpoint of the tapered portion of the housing. . 

76. The apparatus of daim 72, wherein the axial flow passages comprtee axial 
grooves. 
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•east about 3 Inches m the drcumferentiaJ direction. ^ 
5 taperedfiratendofthetwdytothegroowes. '^ndfromlhe 
•econd end of the t)pdy to the grooves. 
l>P««d fca ««l of Ihe iKxly to Ito MCOM e„j ^ 

•«>l><»» Housing of (he expwBionco™. 
apered first end of the body to the grooves. 

20 'W<(ftMenclorihel>odytoth.«K=ond«Klofihebody. 

secono end of the body to the grooves. 

25 Theappa^tusofdalrnVv^erelnoneormoro^ 

•nserts having ro8trictedlk»v passage*. Passages include 

.^^udel:''"'^^'""'''^"^^-"^-^*^^^^ - 

30 

87. ];;««PP«tuscrfctelm 72. wheroln the cross sei^^^^ 
g«ater than the cross sectional aroa of the axial flow passages. 

35 rangesfiomaboutZXKr'ln'toSXKr'in*. 'negrooves 
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89. The apparatus of daim 72, wherein the cross-sectfonal area of the axial 

passages rar^ from about 2X1Cr* In' to SXIff* bV. 

5 90. The apparatus of daim 72. wherein the angle of attack of the flret tapered 
end of the body ranges from edxKJt 10 to 30 degrees. 
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91. The apparatus of dalm 72, wherein the grooves are concentrated In a trailing 
9(Sge portion of the tapered first end. 

92. The apparatus of daim 72, wherein the angie of indinaiion of the axia| flow 
passages relative to the longitudinal axis of the expansion cone is greater than the 
angle of attack of the first tapered end. 

5 93. The apparatus of daim 72, wherein the grooves Indude: 
a fkMT chanrwl having a firet racftjs of curvature; 
a first shoukter positk)ned on one sMe of the fknv channel having a second 
radius of cuvature; and 

a second shouWer posittoned on the other sMe of the fkiw channel having a 
third radius of curvature. 

94. The apparatus of daim 93, wherein the first, second and third radU of 
curvature are substantially equal. 

95. The apparatus of daim 72. wherein the axial ftow passages indude: 
. a flow channel having a first radius of curvature; 

a first shouWer posittoned on one skJe of the flow channel having a second 
radius of curvature; and 

a second shouMer positioned on the other side of the ftow channel having a 
thM radlie curvature. 

06. The apparatus of dalm 95,.wherein the first, second and third radii of 
cun/ature are sutistantiaily equal. 
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an expandable tubular member 

wheiBin the expandable tubular member Includes: 
an annular member, having: 

a w«ll thicknessthat varies less than about 8 %• 

a hoop yield strength that varies less than about 10 %■ 

no failure for radial expanstons of up ,0 «bout 30 %: and 

no necking of the yieils of the annular member for 
about 25%. ™'^"*™^wradialexpansl£tf»ofupto 
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an expandable tubular memben 

an anchoring device adapted to couole the a»»nH»ki^ ^ u . 
the preexisting structure; and ""P^'^«^<^'e tubular merrier to 

act-ptadTrCTdZtir^^''^^"^^^^ 

w radially expand the expandable tubular member 

'therein the expandable tubular member Includes: ' 
a first tubuiar memben 

8 second tubular memben and 
««ar member, the threaded connection including: 
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100. The apparatus of daim 99, wherein the threaded coimedion comprises a 
pin and tiox threaded connection. 



101 . The apparatus of daim 99, wherein the seaHng membere are positioned 
acljacnit to an end portion of the threaded connection. 

102. The apparatus of dalm 99, wherein one of the sealing memt)ers is positioned 
adjacent to an end portion of the threaded connection: and wherein another one of 
the seaiing memtwre is not positioned adjacent to an end portioh of the threaded 
connection. 

103. The apparatus of daim 99, wherein a plurality of the sealing memt)ere are 
portioned adjacent to an end portion of the threaded connection. 

104. An apparatus for coupling an expandalJle tubular member to a preexisting 
stHKlifle. comprising: 

an expandfid>le tiriHilar memben 

an anchoifng device adapted to couple the expandable tubular member to 
the preexMing structure; and 

an expanston cone movably coupled to the expandable tubular member and 
adapted to radially expand ttie expandable tubular memben 

wherein the expahdable tubular member Indudes: 

a layer of a lubricant coupled to the Interior surface of the tubular member. 

105. The apparatus of daim 104, wherein the lubricant comprises a metaUlc soap. 

106. The apparatus of daim 104. wherein the lubricant is selected from the group 
consisting of C-Lube-10, OPHOS-58-M. and C-PHOS-58-R. 

107. The apparatus of dalm 104, wherein the lubricant provides a sliding friction 
ooefRdent of less than about 0.20. 

108. The apparatus of daim 104, wherein the lubricant is chemically bonded to 
the interior surface of the expandable tubular member. 
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112. An apparatus for cQu~" 

-~*»*«»n,*^ ^ "-^•"^m^to.p^xM,, 

•n «<P«»lal)l» fciular itwrtw; 

•"WW" lh»exp««rt)taluwar member imiyd«- ' 

and .eel^^ compound, hertw p«m^ 
ends final cue ^de. °™^""'""anmitialcuce<»cle 

35 
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117. The apparatus of daim 112, wherein the material properties of the sealant 
are sutwtantially stabte fbr temperatures ranglng>lrom abort 

118. The apparatus of daim 112, wheiBln the threaded portions of the tubular 
members include a primer for improving the adhesion of the sealant to the threaded 
portions. 

119. An apparatus for coupling an expandable tubular member to a piBexIsting 
stnidure, comprising: 

an «(pandable tubular nwrnben 

an anchoring device adapted to couple the ei^ndable tubular member to 
the preexisting stnictue: and 

ah expansion cone movably coupled to the expandable tubular rnember and 
adapted to radially expand the expandable tubular member; 

wherein the expandable tubular member indudes: a pair of rings for 
engaglng the preexisting structure:.and 

a SMlIng element positioned between the rings for sealing the interface 
between the tubular member and the preexisting stnjduie. 

120. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

an expandable tubular memben 

an anchoring device adapted to couple the expandable tubular member to 
the preexIstRig stmcture; and 

an expansion cone movably coupled to the expandable tubular member and 
adapted to radially expand the expandable tubular member 

wherein the expandable tubular iramber Indudes one or more slots. 

121. The apparatus of daim 120. wherein the slots are provided at a pieexpanded 
portion of the expandable tubular member. 

122. The apparatus of daim 120. wherein the slots are provided at a non- 
preexpanded portion of the tubular member. 
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123. Anapparatu8fbrcouplinganexpandabtelubular™«^ 

stwctuiB. comprising: '^«»«'"'>"»r member to a preexisting 

an expandable tubuJar irwrnhor. 

wherelntheexpandabletubularmemberlnclud^- ' 
a firstpreexpanded portfon: 

an expandable tubulaf member, 

25 a firet support memben 

a «K»nd «,pport m««b« coupled 10 Ih. fl« «^ 
«n «?»nslon oon. coupw 10 tl» fw «,pport m«rt«: 
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127. The apparatus of daim 125, wherein the outside diameter of the expansion 
cone is approximately equal to the outside diameter of the expandable tubular 



5 128. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprisirig: 

a first support member; 

a second support member coupled to the first support member, 
an expansion cone coupled to the first support memben 
10 an expandable tubular member coupled to the expansion cone; and 

an exptoslv© anchoring device coupled to the second support member 
adapted to couple the expandable tubular member to the preexisting structure. 

129. An apparatus for coupling an expandable tubular member to a preexisting 
15 ^rudure. comprising: 

a support member; 

an expandable expansion cone coupled to the support member; and 
an expandable tubular member oou|ried to the mpanslon cone. 

130. An apparatus for coupling an expandable tubular member to a preexisting 
stRicture. oomprislng: 

a support member: 

an expandable expansion cone coupled to the support member; and 

an expandable tubular member coupled to the expandiable expansion cone. 

131. The apparatus of daim 130, wherein the expandable tubular member 
indudes one or mwe anchoring devices. 

132. The apparatus of daim 130. wherein the expandable tubular member 
indudes a stotted end portion. 

133. An apparatus for coupling an expandable tubular to a preexisting stnidure. 
comprising: 

a support member. 

an expansion cone coupled to the support memben 
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an expandable tubular member coupted to the e«»flr«in« 
ormo,e8hapemem«ymetalln8erts:arKl '^'''^^'^^'^^'^one 
a heater douoied 

memoormetallnserts. ^'~"""-'—'"°PP««ng station to the shape 

5 

a support mmber: 

an wpanslon coi» couptod to support menter 
a rt«ll«t ««*or eouplM t, «,pa™tabto ^ 

» 137. Th.app,«teofo»„,34.wh«*,^«i^.^^. 
"* "»"a««lent ladhly orianled olamenlt. 
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139. An expandable tubular member, comprising: 
an expandable tubular body; 

one or mo«„BslBem panels ooupled to the expandable tubular body and 

a support memben 
35 an expansion cone coupled to the support memben 
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an expandable tubular member coupled to the expandable expansion cone; 

and 

2R anchor ccupted to the expandabfe tubular member, including: 
one or more spikes pivotally coupled to the expandable tubular member for 
9 engaging the preexisting structure. 

141. The apparatus of daim 140. further ihduding one or more corresponding 
actuators for pivoting the spikes. 

10 142. An apparatus for coupling an expandable tubular member to a preexisting 

structure, ccmpiising: 

a support niember; 

an expansion cone coupled to the support member, . • 

an expandable tubular member coupled to the expandable expansion cone; 

15 and 

an anchor coupled to the expandable tubular member. Including: 

one or more petal baskets pivotally coupled to the expandable tubular 
member. . 

20 143. The apparatus ofdabn 142. further Including one or more corresponding 
actuatore for pivoting the petal baskets. 

144. An apparatus for coupHng an expandable tubular member to a preexisting 

structure, comprising: 
25 a support rrtember, 

an expansion cone coupled to the support member, 

an expandable tubular member coupled to the explansfon cone, Including: 

a stottsd portion prbvkled. at one end of the expandable tubular member. 

30 145. An apparatus for coupling an expandable tubular member to a preexisting 
structure, comprising: 

a supportmemben 
an expansion cone; 

an expandable tubular member coupled to the expanskm cone: 
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a support member jndudfng a fluid passage; 
10 an e^km oone coupled to the support niember; 

an B^dable tubular member coupled to the expansion oone- 
a slip Jomt coupled to the expansion cone: 
an end piate coupled to the slip joint: 

15 thelnJ!"!!!!!^""^ 

147 A method Of coupling a tubular member to a preexisting structure 
comprising: . ' . • 

Structure: ■ ? 

»«ta"y<'fep«acing the expansion cone: 
removing the expansion cone; and 

applying direct radial pressure to the tubiilar member. 

25 

P«»uri*g a. lew. portion of the inlaiiorofllw titoto^m^ 
30 q|^"»^ofcWm147.wl»«„a«ydl«,Ucl„S«»«^ 

Inlacling a IMdIc malwlal liMb tlie tubular iMmter. 
35 illJ^'^'''"'"''''-'^-^-^*^'^*^ 
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applying a tensfle Ume to the expansion cone. 



includes: 

displacing the expansion cone Into the tubular memt>er 



152. The nnethod of daim 147, wherein axially displacing the expamion cone 
includes: 

displacing the expansion cone oiit of the tubular member. 

153. The method of daim 147. wherein axially displacing the expansion cone 
radially expands the tubular member by about 1 0% to 20%. 

154. The method of daim 147, wherein applying direct radial pressure to the first 
tubular member radially expands the tubular member by up to about 5%. 

155. The method of daim 147, wherefn applying direct radial pressure to the 
tubular member indudes applying a radial force at discrete locations. 

156. The method of daim 147, wherein the preexisting structure indudes a 
wslibore casing. 

1 57. The nriethod of daim 147, wherein the preexisting structure indudes a 
pipeline. 

158. The method of daim 147, wherein the preexisting structure indudes a 
structural support. 

159. An apparatus, comprising: 

a tubular mennber coupled to a preexisting stnicture; 
wherein the tububr member is coupled to the preexteting statdure by the 
processed 

positioning the tul»jlar member and an expansion cone within the preexisting 
strudure; 

axialiy displacing the expansion cone; 
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"wntwing »» expansion con«; and 

Wr« <ni«l radial pwBOT to ihe Mwiar mairtiar. 

P««««ng a, teas, a p««on of ft. wador o> ttH, tubular m«n^^ 

;;;;^^'^-<«-i«.w.»c«„a.ia,,*p,ad^ 

'» '*<*"9»«>"*'naladallntoinatubiilwmemt)er. 
1«^app.««o,c«n,,«,w,^^,^ 

apTHyifig a tensile force to the expansion cone. 
""WlaclnB Ita «w«islon o(« imo Ih. lubular mam^ 

""Madns Ih. expansion Mne ort of lh« Mwlar nwrtwr. 
» '««»*»»P"*ll»IUxtom«nlwby.boutio%toM%. 

'>**rn»n*a,«||ally«pandslhelul.ularnwnb.rlv„pto,bout5%. 
30 167^ ^•«"'»^o'«Wm15e.whe»l„apply(ngdi™c.radlalp«.u™tolhe 
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169. Ttw apparatus of claim 159. wherein the preexisfing structure includes a 
pipeline. 

170. The apparatus of daim 159. wherein the preexisting structure includes a 
structural support 

171. A system for coivUng an expandal>te tutnilar memtwr to a preexisting 
structure, comprising: 

means for positioning the tubular rnemt)er and an expansion cone \wthlri the 
preexisting structure; 

means for anohonng the iubuiar member io the preexisting structure; 

means for axially displacing the expansion cone relative to the tubular 
member by pulling the expansion cone through the tubular nwrriber: and 

means for lubricating the interface between the expanston cone and the 
tubular member. 

172. The ^«tem of datm 171. wherein the means.fbr lubricating the interfeoe 
between the expansion cone and the titular member includes: 

means for Injecting a lubricating fluid Into the trailing edge of the inlerfeoe 
between the expansion cone and the tubular member. 

173. The systern of daim 172. wherein the lubricating fluid has a viscosity ranging 
fnom about 1 to 10.000 oentipoise. 

174. The system of daim 172. wherein the injecting indudes: 
injecting lubricating fluid bito a tapered end of the expansion cone. 

1 75. The system of daim 1 72, wherein the means for ir\jecting indudes: 
means for irijecting lubricating fluid into the area around ttw axial midpoint of 

a first tepered end of the expansion cone. 

1 76. The system of daSm 172. wherein the means for irijecting indudes: 
means for injecting lubricating fluid into a second end of the expansion cone. 

177. The system of cMm 172. wherein the nwans for injecting indudes: 
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Of the expansion cone. 



cone. 
10 



178. Thesystemofclafm172.wha,Blnthemean8fbrln|edlnglnduA^^ 
n«an8 for Necong lubricating fluid Into an Interim 

179. ■"^e^te'nof Claim 172. wheminthemeansfbrNectlnglnd^^^ 
-eansfbrlniecHnglubricatlngfluldthnx^hanou^^ 



180. The system Of daln, 172. wt^^n iha mean, forinjecting Inductes 
alonn^I^'^j!!!*'^*^'^^^ 

along the trailing edge portion, "«"wns 



15 181. T1«eystemofelalml72.«he,elnthe^^^^ 
dillUng mud. 



1«. ^•^'''^^72.^^,,,,^^^ 

TorqTrimlll; ^ 
20 EP Mudlib: and 

DrillN-SIW. 



183. Thesystemofclaim172.wheralnthelut)ricatlnflfluldcomprlse8- 
TorqTrimlll: 

25 EP Mudlib; and 

OriilN-Slid. 

iLen'Itrl^ 

«»«ween the expansion cone and the tubular member Includes: 
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means for coating the interior surface of the tubular member with a 



lubricant 



'>«>«Mntl»«pM«on COM aiHlm, tubular mtnfterlnd^ 
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means for applying a second part (rf the lubricant to the intm 
tubular member. 

186. The system of dalm 184, wherein the lubricant comprises a metallic soap. 

187. The system of daim 184, wherein the lubricant is selected fifom the group 
consisting of C-Lube-10. OPHOS-58-M, and C-PHOS-68-R. 

188. The system of daim 184, wherein the lubricant provides a sliding friction 
ooeffident of less than about 0.20. 

1 89. The system of daim 1 84, wherein the lubricant is chemically bonded to the 
interior suriSaces of the tubular members. 

190. The system of daim 184, wherein the lubricant is mechanically bonded to the 
Merior surfaces the tutHilar nwmbers. 

191. The system of daim 184. wherein the lubricant is adhesively bonded to the 
intMior surface of the tubi^ members. 

192. The system of daim 184. whersin the lubricant indudes epoxy. molybdenum 
dteuffide. grapMte, aluminum, copper, alumisiHcato and polyethytenepolyamine. 

1 93. A system for coupling a tubular member to a pre«dsting structure, 
comprising: 

positioning the tubular member and an expansion cone within the (Heexisting 
structure; 

anchoring the tutMJIar member to the preexisting structure; and 
axially displadng the expansion cone relative to the tubular member by 
pulling the expan^on cone through the tubular member, 
wherein the tubular member indudes: 
an anniJar member, including: 
a wall thickness that varies less than about 8 %; 
a hoop yteld strength that varies tess than about to %; 
impeffedions of tess than about 8 % erf the wall thidoiess; 
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' "^""S ftiM Wo Ihe preexIsBna sln«u«- 



pulling the expansion cone through the tubular 



25 memben ^""^ •""W «» expandable tutKiIar 

wherein the expandable tubular member Includes: 
a firet tubular member. 

a second tubular member; and 
•uouiar member, the threaded connection Including- 
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198. The system of daim 196, wherein the sealing members are positionecl 

adjacent to an end portion of the threaded Gor!r^ec!k>f!. 

1 99. The system of daim 1 96, wherein one of the sealing members is pwltioned 
adjacent to an end portion of the threaded connedton; and wherein another one of 
the sealing members is not positioned adjaoent toan end portion of the threaded 
connedion. 

200. 1\)B system of daim 196. wherein a plurality of the sealing members are 
positioned adjacerit to an end portion of the threaded connection. 

201 . A system for coupling an expandable tubular member to a preexisting 
structure, oomprtsing: 

mearts for positioning the expandable tubular member and an expansion 
cone within the preexisting stnidure; 

nfieans for anchoring the expandable tubular member to the preexisting 
structure; and 

means for eDdally displadng the expansion cone relative to the expandable 
tubular member by pulling the expansion cone tfirough the expandable tubular 
member;. 

wherein ttie expandable tubular mentf)er indudes a plurality of tubular 
members havirig threaded portions that are couple to one another by the process 
oft 

coating the threaded portions of the tubular members with a sealant; 
coupling the threaded portions of the tubular members; and 
curing the sealant 

202. The system of daim 201 , wherein the sealant is selected from the group 
consisting of epoxies, thennosi^ng sealing compounds, curable sealing 
compounds, and sealing compounds having poiymerizable materials. 

203. The system of daim 201 , further induding: 

rmans for initbliy curing the sealant prior to radially expanding the tubular 
merf^rs;and 
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means forfinally curing the sealant after «rffaiK 
members. ^^'^^afl/ expanding the tubular 

. 204. The system of daim 201 wherein th^^, ^ 
205. The system of dalm 201 whoi»!nMw> . 

10 206. The system of dalm 201 whemmfK- . 

»ub«an«allystablefbrterp^ '^'^''^^^^ 

y «weiortemperature$rang!ngfromabout0to450«F. 

207. Thesysterhofdalm201.fUrtherlnduding- 

~~ PonioTO of ih. lufcusr m«nb«s wt(h «» teatont 

a seaHiig etermnl posBoned «!. H~_ 1^ 



' Pi^eexisting stnjdure. 
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21Z A system for coupling a tubular member to a preexisting stiucture. 

CuMipi^ngi 

positioning the expandable tubular member and an expansion cone within 
5 the preextetirtg structure; 

anchoring the expandable tubular member to the preexisting structure; and 
axially displadng tto expansion cone relative to the expandable tutHilar 
member by pulling the expansion cone through ttie expandable tubular member, 
wherein the tubular member includes one or more slots. 

10 

213. The system of daim 212, wherein the slots are provided at a pfeexpanded 
portion of the tubular member. 

214. The system of daim 212. wherein the slots are provided at a non- 
15 preexpanded portion of the tubular member. 

215. A system for coupling a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular meifnber and an expansion cone within 
20 the preexisting structure; 

anchc^ng ttie exparKiable tubular member to the preexisting structure; and 

axially displadng ttie expansion cone relative to ttie expandable tubular 
member by pulling the expansion cone through ttie expandable tubular member, 

wherein the. tubular mentf>er includes: 
25 a first preexpanded portion; 

an intermediate portion coupled to the first preexpanded portion induding a 
sealing element; and 

a second preexpanded portion coupled to ttie intermediate portion. 

30 216. A system for coupling.a tubular member to a preexisting structure, 
comprising: 

positioning the expandable tubular member and an expansion cone wittiin 
the preexisting structure; 

andioring ttie expandable tubular member to the preexisting stavdure; and 



158 



axfally disptecmg the expansion cone reistive to the 



expandable tubular 



10 



number by pulling the expansion cone tt^^ 

applying an axial force to the expansion cone; ""nweroy 
wherein the axial force inchjdes: 

a substantially constant axfal force; and 
an Increased axial foroe. 

15 •u<WanlWycoi>«artart.i(brai»,g,,lhm.lwl5to«%^ 

220. f^'^loiam^/t^tiMKmntbnteafn^mitUMmi. 

oomprising: 

20 preewsbng structure; 

means for anchoring the tubular member to the preexisting structure; and 

"^"sforaxlallydlsplacingtheexpanstonconerelatlvetotheexpandable 
tobular member by pushing and pulling the expansion cone threugh the expandable 
tubular member. 

25 

221. ;;>««)«tem Of dalm 220. Wherein the means for pushing the expand 
includes: 

means for irijectlng.a pressurized fluidic material Into contact with the 
Axpanston cone. . 

30 

222. Asystemforcoupllngatubularmembertoapreextetlngstructure 
oomprising: . 

n^jn '^""'"^ «^ <^ the 

preexisting stmcture; ^ 

35 '™«'«'<»«'«*«ringthetubularmembertothepreexlstlng8^ 
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means for axiaUy displacing the expansion cone relative to the tutxiter 
member by puUlng the expansion cone through the expandable tubular member, 
and 

means for Injecting a curable fluidic sealing materl9l between the tubular 
member and the preexteting structure prior to axially displacing the expansion corw. 

223. A system for coupfing a tubular member to a preexisting structure, 
comprising: 

nneans for positioning the tubular member and an expansion cone within the 
preexisting structure; 

nneens for anchoring the tubular member to the preexisting strjcturs by 
increasing the size of the expansion cone; and 

means for axially displacing the expansion cone relative to the tubular 
member by pullir^ the expansion cone through the tubular member. 

224. A system for coupling a tubular member to a preexistir^ structure, 
comprising: 

means for positioning the tubular member and an expansion cone within the 
preexisting stmcture; 

means for anchoring the tubular member to the preexisting structure by 
heatbig a portion of the tubular member, and . 

means for axially displacing the expansion cone relative to the tubular 
member by pulBng the wpar&ion cone through the tubular member. 

225. A system for coupling an expandable tubular member to a preexisting • 
structure, comprising: 

m^ns for positioning the expandable tubular member, an expansion cone, 
and an anchoring device within the preexisting structure; 

means for posittonlng the anchoring device above the expansion cone; 

means for anchoring the expandable tubular member to the preexisting 
structure using the anchoring device; and 

* means for axially displacing the expansion cone. 

226. A system for coupling an expancteble tubular rnernber to a preexisting 
structure, oomprisif^: 
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•neans for positioning the tubular tmnibar aoh ^ 
P«H«i8tin9 structure: "''''^"*^«'««"«W»«n cone within^ 

i»»an8forexplosivelyanchorinathef..h.rf^ k.-^«.._.. ... 

structure; and ~" •« «« prewosong 



means 
member. 



for axially displacing the expansion cone relative to the tubular 



™™ «»<b*8 the portion cf m con, WW* 



Structure; 



•^OTln <te «« M s«»nd <ll««on»w dl(li«^ 

stmcture, comprising: ^ 
20 means for piadng the expandable tubular, an exoanslon ««« « 

• anchor within the preexisting stnK*ire: ^^Hfent 
means for releasing the resilient anchon and 

^™»»^^«<.-.<^...^ 

an anchor Into the preaxblingstnicture; 

'^*^*^'««««Pan<iabletuW^^ 
structure^ln^^^^^,^^^ 

means for axially displacing the expansion cone. 

35 TmenrX^""''"^:"-'"^---^^^^ 

161 



2S 



30 



means for ac^'ating the engagmient elements. 

231. Tha systam of ddhp 229, wherefn the meanft fnr nivntmo thft AnnanAmftnt 
elements indudes: 

means for pladng a quantity of a fiuidic material onto the engagement 
elements. 

232. The system <rf dalm 229, wherein the means for pivoting the engagement 
elements indudes: 

nieans for disfriadng the expandable tubular nienr^ 

233. A system for coupling an expandable tubular memberlo a preexisting 
strudure, ooniprteing: . 

means for pladng the expandable tubular member and an exparision oone 
into the preexisting stmcture; 

means for pladng a quantify of a fiuidic material onto the exparidable tubular 
member to andior the expandable tubular member to tte prwxisting structure; and 

means for axially displadng the expansion oone. 

234. The system of daim 233, wherein the fiuidic material comprises a barite plug. 

235. The system of daim 233, wherein the fiuidic matertei comprises a flex plug. 

236. A system for coupling an expandable tubular member to a preexisting 
structure, comprising: 

means for positioning the expandable tubular nrtember and an expansion 
cone into the preexisting structure; 

nmans for anchoring the expandable tubular member to the preexisting 
strudure bjf injecting a quantity of a hardenable fiuidic material into the preexisting 
strudure; 

noeans for at least partially curing the hardenable fiuidic seaNng material; and 
means for axiaBy displadng the expansion cone. 

237. A system for poupling an expandable tubular menter to a preexisting 
structure, comprising: 
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meansforpiadng the expandable tubularmambera^ 
within the preexisting sbucture: and 

means for applying an axial force to the exrwnHaWe h .k..., . 

dawwraid direction. ' 

2X. A system for cx^iplhg an expandable tubular member to a preexisting 
wnjdure. comprising: 

Within the preexisting structure; 

member; and 

j™«nsforl,^aquantltyofasecondfl^^^^ 
'*««'^^BP<»'«onof,hee,^etubularmem^ 
15 ''*«^"«»«e«)nd density Is greater than Ih^ 

239. AsystemforcoupHnganexpandabletubularmembertoapre^xIsBnfl 

stnictune. oomprising: 

20 Into the preexisting structure; -r- 

means for anchoring the expandable tubular member to the preexisting 

means for applying an axial force to the expansion cone; and 
25 beloMf the expansion cone. 

240. Asystemforcoupllnganexpandabtetubularmembertoapreexistina 
structure, comprising: 

30 into the pre«dstlng Structure; and 



means for applying an axial force to the expandable tubular 



member. 



241. Asystemforcoupllngatubularmembertoapreexistlngstnicture 
comprising: ' 
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means for posittoning the tubular member and an exf^nsion cone wKMn the 
preexisting structure; 

?T!eans for axiaUy Hlcnlarinn thA Avnanfiinn <wia- 

means Itor removing the expansion ocme; and 
5. means for applying direct radial pressure to the tubular member. 

242. The system of daim 241 . wherein the means for axially displacing the 
expansion cone includes: 

means for pressurizing at least a portion of the interior of the tubular 
.10 member. 

243. The system of daim 241 . wherein the means for axialiy displadng the 
expansion cone Indudes: 

means for bijeding a fluldic material into the tubular member. 

15 

244. The system of daim 241, wherein the means for axialiy displadhg the 
expansion cone indudes: 

means for applying a tensile force to the expansion cone. 

20 245. The system of daim 241 , wherein the means fw axialiy displadng thp 
expansion cme indudes: 

means for displadng the expansion cone into the tubular number. 

246. The systemof daim 241. wherein the means for axialiy displadng the 
25 expansion cone indudes: 

means for displadng the expansion cone out of the tubular member. 

247. The system of daim 241 , wherein the means fw axially displadng the 
expansion cone radially expands the tubular member by about 10% to 20%. 



30 



248. The system of daim 241 . whofein the means for applying direct radial 
pressure to the first tubular member radially expands the tubular member by up to 
about 5%. 
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248. Thes,sten.-olclaim241.wh«Bl„«»meaw(brwlyln9dlfBanKM 
diserete locations. 

250. Thesy8temofclaim241.whemlnthepreextetlng8tn^ 
WBllbore casing. 



^ ■^»y»te"™'rf<^241.«tf««inthepreexlstingstnidu«l^^^^ 



^. ■^*^teni<rfdalm241.v^o«p,eexls!i.ngstnjcb..^ 
sbudural support 
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